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ANNUAL  REPORT  OF  THE  DIRECTOR  OF  FORESTRY. 


Manila,  P.  I.,  March  1, 1917. 

Sm:  I  have  the  honor  to  submit  herewith  the  annual  report 
of  the  Bureau  of  Forestry  for  the  fiscal  year  1916  covering 
the  period  from  January  1  to  December  31,  1916. 

The  Director  of  Forestry  left  Manila  on  January  12,  1916, 
on  leave  of  absence,  resigning:  December  1,  1916,  taking  ad- 
vantage of  the  Osmena  Retirement  Act,  without  returning  to  the 
Philippine  Islands.  Mr.  W.  Klemme,  Chief  of  the  Division  of 
Administration,  was  designated  as  Acting  Director  on  the  date 
of  Mr.  Sherf esee's  departure ;  Mr.  Klemme  resigned  on  April  1T>, 
1916,  also  taking  advantage  of  the  Osmena  Retirement  Act  and 
the  undersigned  was  thereupon  designated  as  Acting  Director. 

PROPAGANDA. 

As  in  the  past,  the  Bureau  of  Forestry  has  vigorously  carried 
on  the  campaign  of  education  in  acquainting  the  people  with  the 
forest  laws  and  their  benefits,  with  the  goal  in  view  of  makinjs 
the  people  realize  that  forest  officers  exist  not  only  to  detect 
and  penalize  infractors,  but  rather  to  help  the  individuals  In 
every  way  possible  in  the  wise  use  of  their  forest  wealth,  and 
special  attention  has  been  given  to  reforestation  propaganda  In 
municipalities  having  large  grass  areas.  Headway  has  been 
made  in  getting  the  people  themselves  to  realize  that  unwise  use 
and  destruction  of  the  forest  wealth  in  their  municipal  jurisdie^ 
tion  means  lessened  economic  independence  and  many  munic- 
ipal and  provincial  officials  have  aided  the  Bureau  in  carrying 
out  its  work. 

Forest  oflScers  still  carry  on  their  informal  talks  on  their  field 
trips  and  answer  questions  in  reference  to  the  use  of  the  f oresti 
possible  markets  for  local  forest  products  and  homesteading  of 
public  lands.  During  the  year,  1,710  informal  talks  were  given 
and  56,350  people  addressed  at  these  meetings  in  their  own 
dialects.  Forestry  leaflets  outlining  work  of  the  Bureau  were 
published  in  serial  form  in  the  various  newspapers  of  the  Islands. 
The  Bureau  appreciates  the  cordial  support  of  the  various  editors 
in  putting  the  matter  before  the  public. 
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'AT5t/^ft()fi[  X^^'fife- paswd  by  the  Legislature  on  February  4,  1916, 
This  Act  was  repealed  and  replaced  by  section  1030  of  Act  2657 
(Administrative  Code)  which  reads  as  follows : 

Sec.  1030.  Leasing  of  forest  land  for  special  purposes, — The  Director 
of  Forestry,  with  the  approval  of  the  Secretary  of  the  Interior,  may,  upon 
proper  terms  which  he  may  deem  reasonable,  lease,  as  herein  provided, 
forest  land  as  sites  for  sawmills  and  timber  depots,  and  for  the  con- 
struction of  hotels,  sanatoria,  residences,  or  for  camps,  fish-ponds,  pas- 
tures, or  other  lawful  uses,  for  a  period  not  to  exceed  twenty  jrears  and 
not  more  than  ten  hectares  in  area,  except  so  far  as  fish-ponds  are  con- 
cerned, in  which  case  the  maximum  area  shall  be  two  hundred  hectares, 
and  pastures,  the  maximum  of  which  shall  be  one  thousand  hectares, 
to  any  person  or  to  any  association  of  persons. 

*  The  Secretary  of  the  Interior  may  grant  free  rights  of  way  through 
any  public  land  to  enable  the  holder  of  such  special  permit  or  license 
^  get  access  to  the  land  in  question. 

* 

Before  this  section  could  be  put  into  operation  it  was  declared 
unconstitutional  as  not  being  in  accordance  with  the  Act  of 
jCongress  of  1902. 

On  July  1,  1916,  Act  2657,  commonly  known  as  the  Adminis- 
trative Code,  went  into  effect.  All  forest  laws  were  simplified 
in  language  without  lessening  the  power  conferred  under  the 
old  laws,  and  were  included  in  the  Code  from  section  1007  to 
section  1034. 

Act  2649  was  passed  February  24, 1916,  appropriating  nO,000 
for  the  reforestation  of  lands  included  in  certain  Govemm^it 
friar  estates  which  were  covered  with  cogon  and  not  fit  for 
agriculture.  Accordingly  steps  were  taken  to  reforest  one  of  the 
most  denuded  estates  on  the  Island  of  Cebu.  A  discussion  of 
the  work  accomplished  in  this  direction  is  given  elsewhere  in 
this  report. 

The  sum  of  n8,000  was  appropriated  by  Act  No.  2583  passed 
February  4,  1916,  for  the  completion  of  the  administrative 
buOding  of  the  Forest  School  and  for  the  construction  of  quarters 
for  the  students  of  the  School  of  Forestry  at  Lios  Banos. 

Act  No.  2613,  enacted  February  4,  1916,  allows  any  producer 
of  tobacco  a  gratuitous  license  to  cut  timber  of  the  first  group 
for  the  construction  of  warehouses  exclusively  for  the  curing 
of  tobacco. 

The  Jones  Act  became  the  new  organic  law  of  the  Philippine 
Islands  August  29,  1916,  and  it  conferred  increased  power  in 
legislative  matters  and  provided  a  Senate  and  a  Legislature,  but 
restricted  legislation  in  regard  to  forests,  lands,  and  mines  to 
the  extent  that  any  proposed  law  along  these  lines  must  go  to 
the  President  of  the  United  States  for  final  action. 


During  the  session  of  the  Philippine  Legislature  which  has 
just  closed  at  the  time  this  report  is  being  prepared,  a  number 
of  bills  of  great  importance  to  the  Bureau  were  introduced,  some 
of  which  passed  the  House  of  Representatives  but  not  the  Senate, 
while  others  passed  both  Houses. 

In  November,  1916,  Bill  No.  178  passed  the  House  of  Repre- 
sentatives providing  for  the  consolidation  of  the  Bureau  of  Lands 
and  Forestay  and  was  forwarded  to  the  Senate. 

House  Bill  No.  294  was  introduced  providing  for  the  distribu- 
tion of  charges  on  forest  products,  one-half  to  go  to  the  Insular 
Government  and  one-half  to  be  equally  divided  between  the  prov- 
ince and  municipality  in  which  the  charges  were  collected. 

House  Bill  No.  459  provided  an  annual  appropriation  of  K,000 
for  the  reforestation  of  cogonales  in  locust  infested  regions  and 
in  known  breeding  places  of  locusts  on  uncultivated  waste  lands. 

House  Bill  No.  478  provided  for  an  appropriation  of  ^500,000 
for  the  establishment  of  a  Government  sawmill  in  the  Depart- 
ment of  Mindanao  and  Sulu  for  the  supplying  of  timber  for 
public  works. 

Senate  Bill  No.  1,  known  as  the  infant  industries  bill,  provided 
for  an  appropriation  of  one  million  pesos  for  the  establishment 
of  a  paper  mill,  as  well  as  certain  other  industries. 

Senate  Bill  No.  17,  which  is  essentially  the  same  as  section  1080 
of  Act  2657  (declared  unconstitutional),  was  reintroduced  with 
the  provision  that  after  approval  of  both  houses  it  was  to  be 
presented  to  the  President  of  the  United  States  for  final  action. 

Note. — The  Legislature  adjourned  February  17,  1917. 
House  Bill  No.  178  failed  of  passagre  in  the  Senate. 
House  Bills  Nos.  294,  469,  478  failed  of  passage  in  the  House. 
Senate  BiU  No.  1  failed  of  passage. 

Senate  BOl  No.  17  passed  the  Senate  and  House  and  goes  to  the 
President  for  action. 

THE  OFFICE  OF  THE  WOOD  EXPERT. 

No  important  changes  have  been  made  in  this  office  during 
this  year,  but  a  great  deal  of  material  has  been  added  to  the  files 
in  all  branches  of  information  regarding  the  botanical  identifica- 
tion, local  names,  properties  and  uses  of  timber  trees  and  plants 
producing  minor  products. 

There  have  been  received  over  1,800  numbers  of  botanical 
specimens  from  forest  officers  and  the  Bureau  of  Science  has 
returned  from  this  material  duplicate  specimens  to  the  number 
of  1,464,  which  have  been  redistributed  to  the  forest  stations  in 
the  districts  where  they  were  collected.  The  systematic  distribu- 
tion of  such  duplicates  was  begun  in  the  latter  part  of  1914  and 
there  are  now  over  8,000  sheets  in  the  forest  station  herbarium 
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cases.  About  200  wood  specimens  were  collected  with  botanical 
material  and,  from  forest  officers'  collections  and  all  other  sources, 
over  300  trade  samples  were  received  and  identified. 

The  preparation  of  hand  specimens  and  similar  work  has  been 
very  much  facilitated  by  a  small  saw  table  installed  in  March. 
This  has  made  it  possible  to  work  up  much  old  material  which 
it  was  impracticable  to  work  up  by  hand,  so  that,  whereas  the 
previous  year  there  were  on  hand  for  sale  or  distribution  speci- 
mens of  some  200  species,  there  are  now  available  about  250. 
During  the  year  there  were  distributed  to  forest  stations  669 
hand  specimens;  2,199  were  furnished  to  the  Forest  School,  600 
sold,  and  1,874  distributed  gratis  to  institutions,  firms,  and 
private  persons. 

As  against  600  phenological  reports  received  in  1915,  with 
some  3,000  trees  reported,  in  1916  there  were  received  800 
reports,  aggregating  4,764  trees  named.  All  of  these  are  re- 
corded in  a  card  index,  thus  adding  a  large  mass  of  data  regard- 
ing distribution  and  local  names  in  easily  accessible  form.  Also 
there  have  been  added  to  the  index  the  local  names  from  1,368 
trees  named  in  the  42  lists  of  local  synonyms  received  during 
the  year. 

The  list  of  foreign  specimens  has  been  increased  by  over  200 
numbers.  About  26  numbers  have  been  added  to  the  collection 
of  10-foot  planks  and  about  a  dozen  logs  of  new  species  have 
been  worked  up  and  installed. 

The  scaling  sticks  first  devised  and  put  into  use  in  1915  have 
been  somewhat  improved.  Over  50  are  now  in  use  at  various 
stations  and  are  giving  good  service. 

A  number  of  inspections  of  lumber  were  made  during  the 
year.  Among  the  most  important  were :  Identification  of  about 
4,000  ties  received  in  Manila  from  Mindanao  and  Sulu ;  identifi- 
cation and  inspection  of  104,606  feet  of  Almon  lumber  for  the 
Naval  Station,  Cavite;  identification  of  various  lots  of  logs  re- 
ceived by  Manila  brokers  from  licensees. 

In  addition  to  the  routine  work  of  preparing  wood  specimens 
and  planks  and  logs  for  the  working  collection,  there  were  pre- 
pared seven  sets  of  6-foot  planks  of  13  species  each,  for  installa- 
tion in  forest  schools  and  other  public  institutions  in  the  States. 
In  connection  with  the  rearrangement  of  the  collections  on  the 
ground  floor  there  has  also  been  an  unusual  amount  of  mechan- 
ical work.  Both  the  planks  and  the  logs  have  been  reviewed 
and  relabeled  in  accordance  with  the  latest  botanical  information, 
and,  for  the  first  time  since  the  collections  were  begun,  have 
been  rearranged  completely  by  families  and  genera.  About  800 
species  are  represented  by  logs  and  some  140  by  10-foot  planks. 


Bulletin  No.  14,  ''The  Commercial  Woods  of  the  Philippines : 
Their  Preparation  and  Uses/'  came  from  the  press  in  December. 

LIST  OF  LOCAL  AND  OFFICIAL  TREE  NAMES. 

During  the  year,  there  was  compiled  in  the  office  of  the  wood 
expert,  a  list  of  official  and  local  names  of  trees  by  provinces 
throughout  the  Islands.  Local  names  of  trees  are  so  confused 
that  sometimes  a  first-group  tree  is  invoiced  as  a  fourth-group 
tree  by  the  licensees,  or  vice  versa,  and  the  list  was  prepared 
to  avoid  this  confusion.  Copies  of  the  list  were  furnished 
to  all  provincial  and  municipal  treasurers,  district  engineers, 
and  to  other  parties  who  have  to  do  with  lumber,  for  their 
guidance  in  all  the  transactions  involving  the  invoicing  of  timber 
under  proper  official  and  commercial  names. 


FOREST   MAPS. 

There  has  been  a  notable  increase  in  the  work  of  this  section 
during  the  year,  due  partly  to  the  greatly  increased  field  work 
accomplished  by  the  larger  number  of  forest  stations  and  partly 
to  the  reconnaissances  that  have  been  made. 

The  following  table  shows  the  number  of  kilometers  of  trail 
notes  and  of  hectares  of  forest  surveys  made  by  the  field  force 
in  each  district,  the  trail  notes  already  received  and  filed  in 
Manila  and  those  still  pending  in  the  district  offices  being  shown 
separately. 


Trail  notes. 

Forest 
valu- 
ation. 

District- 

Beceived. 

Pendinff. 

Total. 

No.  1 

291.12 
171.90 

86.60 
460.87 
686.06 
498.66 
990.82 
688.48 
162.18 
8.296.87 
887.60 

70.01 

Kilametert. 

11.29 

66.61 

4.70 

106.86 

226.02 

604.19 

403.90 

169.77 

86.92 

69.86 

140.08 

19.89 

KUameUn. 

802.41 

224.41 

41.80 

666.78 

761.08 

997.86 

1.894.72 

708.20 

199.10 

8.866.22 

627.68 

89.40 

9 

No.  2 

27 

No.  8 

No.  4 

9 

No.  6 

92 

Now  6 

28 

No.  7 

96 

No.  8 

62 

No.  9 

18 

No.  10 

680 

No.  11 

6 

No.  12 X 

2 

Totals 

7.426.62 

1.788.48 

9. 169. 10 

878 

The  sketches  and  original  notes  have  been  arranged  and  fiJied 
in  the  map  section,  to  be  included  as  rapidly  as  possible  in  the 
base  maps.  Trail  notes  of  over  5,000  kilometers  and  surveys 
of  over  550  hectares  have  already  been  compiled  on  the  1 :  100,000 
base  maps  and  a  number  of  kilometers  in  regions  designated 
as  concessions,  reserves  or  forest  zones  have  been  compiled  on 
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a  scale  of  1 :  20,000.  Besides  this  work,  there  have  been  made 
83  communal  forest  maps,  the  forest  map  of  the  reconnaissance 
of  A^rusan  Province  on  a  scale  of  1 :  200,000  for  engraving,  and 
the  map  of  the  reconnaissance  of  Samar  on  a  scale  of  1 :200,000. 

The  chief  of  the  section  spent  102  days  in  the  field,  personally 
supervising  the  work  and  directing  the  several  field  parties  in 
the  reconnaissance  of  Samar,  during  which  he  traversed  almost 
every  part  of  the  Island.  In  addition,  he  attended  a  number 
of  hearings  in  Negros,  in  connection  with  the  Cadastral  Survey 
and  the  Negros-Philippine  Lumber  Company,  and  in  Laguna, 
relating  to  the  Mount  Maquiling  Forest  Reserve. 

The  ranger  assistant  to  the  chief  of  the  section  was  in  the 
field  171  days.  During  this  time  he  inspected  the  forest  areas 
claimed  by  private  persons  inside  the  area  of  the  Negros-Phil- 
ippine Lumber  Company,  the  forest  zone  in  Isabela,  Occidental 
Negros,  in  connection  with  the  Cadastral  hearings,  and  made 
a  forest  reconnaissance  of  the  timber  in  the  coal  bearing  regions 
in  Polillo  and  Alabat  Islands. 

The  other  five  rangers  attached  to  the  map  section  spent  all 
told  203  days  on  various  kinds  of  work  in  the  field. 

The  perfecting  of  land  titles  in  the  courts  is  a  matter  of  such 
importance  that  it  deserves  especial  attention.  The  lack  in  the 
maps  and  plans  of  details  regarding  soil  cover  on  a  parcel  of 
land  and  the  incompleteness  of  the  silvical  data  in  many  regions 
are  obstacles  that  appear  every  time  there  is  received  notice 
of  court  proceedings  for  the  registration  of  a  title.  All  of  these 
notices  have  to  be  carefully  examined  to  secure  the  necessary 
information  regarding  the  location  of  the  land  and  the  character 
of  the  soil  and  vegetation  in  order  to  decide  whether  it  is  or  is 
not  advisable  to  take  action  in  opposition  to  the  claims. 

The  following  table  shows  the  status  of  the  claims  received 
during  1916 : 

Number  of  notices  of  hearings. 


Cam. 


Cadastral . 
Ordinary  .. 

Total 


Number 
reealved. 


61 
980 


I 


1.041 


Action 
taken. 


6 

81 


37 


No  action 
neceatary 
after  in- 
spection. 


1 

11 


12 


Pending 
deciaion 
of  court. 


2 
18 


15 


Number 
of  neC" 
tares  ad- 
judicated 
to  Insular 
Govern- 
ment. 


19,167.90 
1.242.69 


20,400.49 


It  is  noteworthy  that  a  total  of  20,400  hectares  of  commercial 
timber  was  practically  saved  from  denudation  for  the  Govern- 
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ment,  a  goodly  per  cent  of  which  can  be  classed  as  permanent 
forest  land  and  will  finally  be  included  in  forest  reserves. 

As  the  various  details  of  information  in  these  cases  pertain 
to  several  different  bureaus,  there  will  be  submitted  in  the 
near  future,  for  the  approval  of  the  Department  Secretaries, 
a  basic  outline  for  an  economical  and  practical  procedure  of 
cooperation  among  the  several  bureaus. 

ESTABLISHIklENT  OF  FOREST  ZONES,  THE  BASIS  OF  FUTURE 

FOREST  RESERVES. 

The  many  practical  difficulties  encountered  in  establishing 
and  proclaiming  a  forest  reserve,  such  as  a  personnel  lacking 
not  only  in  numbers,  but  also  in  capacity  to  comprehend  all  the 
factors  involved  in  such  vast. projects,  the  uncertainty  of  the 
legal  status  of  many  parcels  of  land,  which  often  makes  it  im- 
possible to  decide  whether  they  are  or  are  not  to  be  included  in 
a  reserve,  the  question  of  the  nomadic  hill  people,  and  many 
others,  have  given  rise  to  the  plan  of  leading  up  gradually  and 
progressively  to  the  establishment  of  forest  reserves  by  the 
preliminary  delimiting  of  forest  zones. 

Forest  zones  differ  from  public  forest  only  in  that,  in  forest 
zones,  closer  and  more  detailed  work  and  more  exacting  require- 
ments are  demanded,  where  any  of  the  included  area  is  to  be 
alienated;  the  intention  being  eventually  to  have  all  or  parts 
of  such  areas  set  aside  as  forest  reserves.  The  delimiting  of 
a  forest  zone  in  each  region  of  the  Archipelago  is  a  matter  of 
the  highest  importance,  for  on  it  depends  the  conservation  and 
proper  exploitation  of  our  forest  resources,  as  well  as  their  future 
development  and,  finally,  the  setting  aside  of  lands  suited  for 
permanent  agriculture. 

There  are  extensive  forests  the  soil  of  which  is  well  fitted 
for  one  or  another  of  the  crops  ordinarily  cultivated  in  the  Phil- 
ippines, but  the  quantity  and  quality  of  the  stand  of  timber  in 
them  and  their  accessibility  for  exploitation  make  it  more  advis- 
able to  extract  the  timber  before  throwing  the  land  open  to 
cultivation,  in  order  not  to  waste  the  thousands  of  pesos  that 
the  sale  of  the  timber  could  and  should  bring  in.  These  areas 
are  generally  exploited  under  ordinary  annual  licenses;  in  some 
five  years  or  so,  the  licensees  use  all  the  timber,  paying  its 
value  into  the  public  purse,  and  the  land  is  then  certified  and 
at  the  disposal  of  the  Bureau  of  Lands,  to  be  occupied  by  home- 
steaders, purchasers  or  lease-holders. 

Through  the  delimitation  of  forest  zones  there  would  be  cer- 
tified to  the  Bureau  of  Lands  great  areas  already  inspected. 
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which  could  be  made  available  at  once  for  occupation  in  accord- 
ance with  the  Public  Land  Act,  instead  of  waitinsr  for  appli- 
cations for  individual  parcels,  which  frequently  are  not  so  well 
fitted  for  agricultural  purposes ;  at  the  same  time,  reserves  could 
be  definitely  established  without  extraordinary  expense  and 
without  diminishing  the  utilization  of  forest  products. 

PRIVATE  WOODLANDS. 

The  fact  that  the  greater  number  of  applications  for  registra- 
tion of  land  titles  are  decided  by  the  courts  of  various  judicial 
districts  in  favor  of  the  applicants  and  that  the  people  are 
gradually  gaining  a  better  knowledge  of  the  laws  have  both  tended 
to  cause  a  constant  increase  in  the  number  of  applications  for 
registration  of  private  forests  as  provided  in  Section  1021  of 
the  Administrative  Code.  The  majority  of  such  applications 
are  for  land  of  a  distinctly  agricultural  tsrpe,  which,  however, 
contains  small  scattered  stands  of  timber  or  else  scrub  forest 
suitable  for  domestic  uses  or  to  supply  small  industries.  The 
applications  for  really  forested  land  are  extremely  few,  and 
such  as  have  been  registered  with  the  Bureau  are  generally 
based  on  some  "Titulo  Real"  of  the  Spanish  regime  or  a  Torrens 
Title  acquired  years  ago,  when,  not  being  informed  of  the  hear- 
ings in  these  cases,  the  Bureau  of  Forestry  could  not  enter 
any  opposition. 

In  the  case  of  brush  land,  the  procedure  for  granting  the 
certificates  is  brief,  consisting  merely  of  an  examination  of  the 
title  deed  and  an  inspection  of  the  land  by  a  forest  officer,  a 
sketch  map  made  by  him  serving  at  once  to  locate  the  parcel 
and  to  compare  its  area  with  that  stated  in  the  title  deed  in 
cased  where  the  title  has  not  been  perfected  or  no  plan  exists. 
In  case  of  forested  land,  the  procedure  is  somewhat  stricter,  the 
applicant  being  obliged  to  submit,  not  only  a  perfected  title, 
but  also  a  plan  showing  exactly  the  location,  boundaries  and 
area  of  the  land  in  question,  the  plan  serving  the  purpose  of 
preventing  boundary  disputes  with  licensees  in  adjacent  public 
forests,  or  the  fraudulent  extraction  of  forest  products  outside 
of  the  private  land.  Another  important  purpose  of  the  plan 
is  that  it  serves  the  forest  officer  as  a  base  for  the  measurement 
of  the  forest  area  in  order  to  determine  the  amounts  and  kinds 
of  timber  on  the  property,  which  information  is  furnished  the 
Bureau  of  Internal  Revenue  to  serve  to  some  extent  as  a  check 
on  fraudulent  use  of  registry. 

The  following  table  shows  the  private  woodlands  registered 
in  the  Bureau  of  Forestry: 
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Regiatend  frivate  woodlanig. 


Calendar  year. 

Number  of—. 

Parcels. 

Hectares. 

Ares. 

68 
06 
27 
94 
47 
68 
96 
78 
97 
86 
86 
67 
84 
68 
06 
86 
77 

Cen  tares. 

1900 

420 

201 

28 

8 

8 

12 

21 

17 

10 

14 

4 

6 

14 

26 

16 

27 

87 

20,648 
68,886 
16»412 

1.806 
29.228 

6.681 

12.786 

28,888 

686 

6,216 

8.668 
688 

6,662 
16.229 
28.280 
18.804 
51.668 

61 

1901 

96 

1902 

44 

1908 

66 

1904 

82 

1906 . 

89 

1906 

9d 

1907 

06 

1906 

68 

1909 

62 

1910 

22 

1911 

26 

1912 

80 

1918 

86 

1914 

07 

1915 

96 

1916 

49 

868 

809.602 

26 

94 

INSPECTION. 

During  the  year  detailed  inspections  were  made  af  Districts 
1,  6,  and  10,  and  of  the  subdistrict  of  Suri^rao  in  District  No. 
8.  These  field  inspections  c(miprised  thorough  investigations  of 
all  the  activities  of  ihe  various  forest  officers  stationed  in  the 
districts  inspected,  and  at  the  same  time  direct  instructions  were 
given  them  concerning  all  the  policies  as  well  as  the  progress  in 
administration  of  the  Bureau. 

The  methods  employed  by  the  forest  officers  in  their  work 
were  studied  by  the  inspector  and  methods  for  increasing  effi- 
ciency were  devised.  Where  forest  offioers  in  the  field  were  in 
doubt  concerning  methods  of  procedure,  the  proper  solution 
was  explained  and  also  practical  instructions  given  to  them  in 
field  work. 

The  forest  inspector,  under  special  authorization  from  the  In- 
sular Auditor,  was  enabled  to  condemn  such  nonexpendable 
Bureau  property  as  was  unfit  for  service  and  beyond  repair. 

The  attitude  of  the  various  forest  ofiicers  toward  the  general 
public  was  looked  into  carefully,  especially  in  the  handling  of 
caingin  and  land  cases  and  infractions  of  the  forest  law.  It 
is  regretted  that  inspections  of  all  districts  could  not  have  been 
made  during  the  year,  and  it  is  hoped  that  during  the  coming 
year  it  will  be  possible  to  make  an  iniq>ection  of  each  district. 

BrVISION  OF  ADMINISTRATION. 

The  division  of  administration  is  charged  with  the  use  and 
protection  of  the  forests  of  the  Philippines.  The  work  consists 
of  issuing  licenses  for  forest  products,  inspecting  the  work  of 
licensees,  investigating  the  extent  of  forest  resources  in  a  given 


14 

resrion,  and  examining  public  land  as  to  its  fitness  for  agriculture 
or  forestry. 

In  connection  with  this  work,  trail  notes  are  taken,  the  de- 
struction of  forests  through  illegal  clearings  is  prevented  and 
the  offenders  when  found  are  apprehended  and  brought  to  trial. 
Persons  who  are  in  unlawful  possession  of  timber  or  other  forest 
products  are  reported  to  the  municipal  treasurers  in  order  that 
the  prescribed  forest  charges  may  be  collected. 

Other  lines  of  work  are  the  securing  of  information  concern- 
ing forest  products,  the  collection  of  herbarium  material  and 
wood  specimens  and  the  investigation  of  forested  land  claimed 
by  individuals.  The  last  is  becoming  an  increasingly  important 
part  of  the  work  of  a  ranger. 

PERSONNEL. 

At  the  end  of  the  year  there  was  on  the  rolls  of  this  division 
the  following  force :  Four  foresters,  92  rangers,  and  21  guards, 
making  a  total  of  117  men,  an  increase  of  10  over  the  previous 
year.  One  of  the  foresters  is  absent  on  vacation,  another  is 
in  charge  of  Mindanao  and  Sulu,  where  large  lumbering  opera- 
tions are  being  carried  on,  the  third  is  in  charge  of  District  6, 
where  he,  in  addition  to  his  other  duties,  teaches  forest  law 
and  procedure  in  the  Forest  School.  The  fourth  is  acting  chief 
of  the  division  of  administration. 

For  administrative  purposes,  the  Philippines  are  divided  into 
12  districts  and  to  take  advantage  of  better  mail  facilities  two 
more  districts  will  be  established  in  1917  by  dividing  districts 
which  are  too  large.  New  stations  were  established  at  Ilagan, 
Isabela;  Masinloc,  Zambales;  and  Butuan,  Agusan,  making  42 
forest  stations  in  the  Islands. 

CLASSIFICATION  OF  WORK. 

The  accompanying  table  (pages  15  and  16) ,  showing  how  the 
time  of  the  rangers  was  spent,  scarcely  needs  any  explanation. 
Forty  per  cent  of  the  time  was  spent  in  the  sale  of  timber  and 
forest  products  to  licensees,  for  that  is  what  the  issuing  of 
licenses  and  supervision  of  licensees  really  means. 

About  25  per  cent  of  the  time  was  spent  in  inspecting  public 
land  in  order  to  certify  to  its  value  as  forest  or  agricultural 
land.  The  importance  of  this  work  will  be  understood  when  it 
is  realized  that  attempts  are  constantly  being  made  to  claim 
or  occupy  thousands  of  hectares  of  public  forest  in  spite  of  the 
fact  that  there  are  vast  areas  of  public  grass  land  suitable  for 
agriculture. 
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PUBLIC  LANDS. 

During  the  year,  6,989  parcels  of  public  land  were  examined 
and  reported  upon  as  compared  with  7,093  in  1915.  There  are 
pending  for  inspection  3,493  parcels,  an  increase  of  1146  over 
those  pending  at  the  close  of  the  previous  year,  due  to  the  greater 
number  of  requests  received. 

This  showing  is  very  gratifying  in  view  of  the  fact  that  ap- 
plications for  public  lands  are  at  greater  distances  than  formerly 
from  the  centers  of  population  and  the  inspections  Require 
greater  care>  as  the  land  applied  for  is  generally  in  or  near  the 
forest. 

Considerable  difficulty  has  been  encountered  by  forest  officers 
in  inspecting  areas  applied  for  as  homesteads  because  of  other 
claimants  to  the  land,  which  from  all  appearances  is  unoccupied 
public  land.  Some  of  the  principal  causes  of  these  disputes 
are  the  following: 

1.  Tax  receipts  which  are  popularly  considered  as  evidence 
of  title. 

2.  Abandoned  caingins  which  are  claimed  long  after  all  evid- 
ence of  cultivation  has  disappeared. 

3.  Fraudulent  sales  of  uncultivated  public  land  by  individuals 
who  claim  to  own  it. 

4.  The  claiming  of  cultivated  public  land  by  others  than  the 
occupant. 

5.  Previous  homesteaders  who,  through  failure  to  occupy  the 
land  as  required  by  law,  have  forfeited  their  rights,  but  oppose 
new  occupants  applying  for  the  area. 

6.  Clumps  of  bamboo  and  mango  trees  considered  as  evidence 
of  ownership. 

7.  Overlapping  of  homestead  areas  because  of  no  visible  bound- 
aries or  labeled  monuments,  and  because  of  vague  descriptions 
by  the  several  applicants  for  the  land. 

The  above  factors  interfere  with  a  bonafide  homesteader,  tend 
to  discourage  him  in  the  development  of  a  homestead  and  are 
liable  to  induce  him  to  go  so  far  into  the  forest  as  to  be  sure 
no  rival  claimants  will  trouble  him,  and  there  make  a  caingin. 

Conflicts  will  become  more  frequent  as  more  applications  are 
received  and  it  is  necessary  to  adopt  a  rigid  policy  to  prevent 
the  destruction  of  forests  by  caingins,  which  is  sure  to  increase 
if  homesteaders  are  ousted  from  their  areas  or  are  hampered  in 
the  development  of  their  homesteads. 

One  remedy  for  the  prevention  of  conflicts  is  vigorous  pro- 
secution in  cases  where  perjury  has  been  committed;  another 
and  better  method  is  the  rapid  extension  of  the  cadastral  sur- 
veys already  inaugurated  by  the  Bureau  of  Lands. 

148W7 ^2 
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LICENSES. 

There  has  been  an  increase  by  120  in  the  number  of  ordinary 
timber  licenses.  There  were  1,601  licenses  in  1916.  Of  the 
licenses  for  minor  products  all  but  gutta-percha  and  rattan  show 
an  increase  in  numbers,  the  most  significant  increase  being  in 
firewood  and  dyewood,  both  entirely  due  to  the  war.  The  total 
number  of  licenses  granted  is  2,536  as  compared  with  2,307  in 
1915.  Details  will  be  found  in  Table  No.  7  at  the  end  of  this 
report. 

With  the  increase  in  the  number  of  licensees,  greater  diffi- 
culty has  been  encountered  in  the  location  of  limits  for  licenses. 
Natural  boundaries  are  used  whenever  possible,  but  the  dif- 
ference in  local  names  for  the  same  streams,  trails  and  other 
features  of  topography  are  occasionally  taken  advantage  of  by 
rival  licensees  to  acquire  territory  assigned  to  their  competitors. 

COMMUNAL  FORESTS. 

Eighty-one  communal  forests  were  established  during  the 
year  as  compared  with  63  during  the  year  1915.  Five  more 
are  being  considered  and  will  be  established  soon.  The  total 
number  of  communal  forests  now  amounts  to  360,  distributed 
among  the  different  provinces  as  shown  in  the  following  table : 
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The  principal  benefit  of  communal  forests  is  that  each  munic- 
ipality will  have  a  forest  for  its  own  use,  even  though  the  sur- 
rounding country  has  been  lumbered  or  cleared  off  for  agricul- 
ture. The  scarcity  of  forests  or  their  remoteness  from  centers 
of  population  in  some  parts  of  the  Philippines  show  the  advis- 
ability of  establishing  communal  forests  before  all  accessible 
timber  has  been  removed. 

CAlfiGINS. 


The  number  of  illegal  caingins  reported  during  1916  as  com- 
pared with  1915  shows  a  decrease  of  353.  This  can  be  attri- 
buted to  two  causes,  first,  to  the  unusual  number  of  showers 
in  the  dry  season,  which  decreased  the  number  of  caingins 
made,  and  second,  to  the  cumulative  effect  of  talks  by  rangers 
on  the  evils  of  indiscriminate  forest  destruction  and  on  the 
benefits  of  homesteading  land. 
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Non.— Information  at  hand  shows  that  the  total  number  of  cases  tried  amounts  to  625,  but 
BO  leporta  are  as  yet  received  as  to  €he  dedaions  rendered. 
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Two  definite  changes  in  policy  have  been  niade,  namely,  to 
delegate  the  authority  for  granting  caiiigin  permits  solely  to 
rangers  and  secondly,  to  permit  caingins  freely  in  brush  areas, 
provided  the  occupants  agree  to  sow  their  areas  with  ipil-ipil 
when  they  abandon  them. 

Section  1011  of  the  Administrative  Code  empowers  municipal 
presidents  to  act  as  Forest  Officers  only  when  specifically  author- 
ized to  do  so  by  the  Director  of  Forestry.  In  accordance  with 
this  section  the  following  letter  was  sent  to  all  municipal  pre- 
sidents : 

November  2,  1916. 
circular  letter. 

'  To  all  the  inunicipal  presidents: 

As  section  31  of  Act  No.  1148,  generally  known  as  the  Forest  Act, 
has  been  repealed,  municipal  presidents  are  no  longer  authorized  to  issue 
caiiigin  permits.  Section  1011  of  the  Administrative  Code  takes  its  place. 
This  section  reads  as  follows: 

"Sec.  1011.  President  of  nitinicipality  to  act  in  absence  of  local  forest 
officer, — In  the  absence  of  a  local  forest  officer,  the  president  of  the  munic- 
ipality or  settlement  within  which  timber  or  other  forest  products  are 
cut,  collected,  or  disposed  of,  shall,  when  so  instructed  by  the  Director 
of  Forestry,  act  in  his  stead  for  the  performance  of  duties  imposed  upon 
such  officer  by  or  under  the  authority  of  this  chapter/' 

Therefore,  if  you  are  not  definitely  authorized  by  the  Director  of 
Forestry  to  do  so,  you  should  not  issue  any  more  caiiigin  permits. 

You  are,  however,  responsible  for  the  maintenance  and  protection  of  the 
communal  forest,  if  your  town  has  one. 

Any  applications  for  caiiigin  permits  which  you  may  have  on  hand  may 
be  used  by  residents  of  your  town  in  making  applications  to  the  local  forest 
officer. 

Arthur  F.  Fischer, 
Acting-Director  of  Forestry. 

A  method  of  authorizing  caiiigins  in  brush  land  with  the 
proviso  that  the  cleared  land  be  planted  to  ipil-ipil  before  it 
is  abandoned  is  being  tried  out  on  Mount  Arayat.  A  number 
of  caingin-makers  were  convicted  for  destrojdng  brush  and 
young  trees  on  the  slopes  of  Mount  Arayat.  The  judge  sus- 
pended the  prison  sentence  of  the  caifigin-makers  with  the  under- 
standing that  the  land  would  be  reforested  by  them.  On  the 
date  fixed  by  the  judge,  a  ranger  appeared  and  all  the  caiiigin- 
makers  went  with  him  to  their  clearings  and  sowed  ipil-ipil  seed, 
thus  preventing  the  spread  of  cogon.  The  caingin  makers  them- 
selves were  so  pleased  with  this  arrangement  that  they  secured 
permits  to  clear  other  tracts  of  brush  land  with  the  understand- 
ing that  they  were  later  to  plant  ipil-ipil  seed.  In  this  way 
landless  settlers  who  are  unable  to  take  up  homesteads  may  still 
cultivate  a  patch  of  ground  and  incidentally,  by  planting  ipil- 
ipil,  increase  the  local  supply  of  firewood.    As  to  whether  this 
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procedure  can  be  extended  to  other  parts  of  the  Islands  will 
depend  upon  the  cooperation  of  the  cainsfin-makers  themselves. 

FOREST   DISTRICTS. 

The  following  are  extracts  from  the  annual  reports  of  the 
officers  in  charge  of  districts.  The  usual  work  common  to  all 
districts,  and  involving  much  time  and  travel,  is  scarcely  re- 
ferred to  because  the  tables  at  the  end  of  this  report  give  a 
concise  idea  of  the  work  done. 

Before  taking  up  the  consideration  of  the  district  reports  it 
may  be  well  to  explain  the  grouping  of  the  provinces  and  Islands 
into  districts.  Contiguous  provinces  forming  convenient  ad- 
ministrative units  are  grouped  into  districts.  The  Visayas  and 
southern  Islands  are  grouped  according  to  steamer  routes. 

DISTRICT  NO.   1. — CA6AYAN  Al^fD  ISABELA;   HEADQUARTERS,  APABRI. 

In  this  district,  as  in  almost  all  others,  the  high  freight  rates 
and  scarcity  of  ships  are  blamed  by  small  licensees  for  any 
decrease  in  their  output.  There  probably  has  been  a  slight 
decrease  in  the  amount  of  timber  sent  to  Manila,  but  owing  to 
a  good  tobacco  crop  the  local  demand  for  lumber  has  been 
excellent. 

The  number  of  timber  licenses  is  greater  by  26  than  in  1915, 
the  number  now  being  152,  out  of  which  number  43  of  the 
smaller  license  areas  were  not  inspected  by  a  forest  officer. 
There  has  been  apparently  a  decrease  in  gratuitous  licenses  for 
personal  use,  but  this  is  due  to  the  fact  that  persons  wanting 
timber  for  building  tobacco  houses  now  get  a  special  license 
and  not  a  gratuitous  license  as  heretofore. 

There  has  been  no  appreciable  change  in  the  number  of  fire- 
wood, rattan,  and  minor  product  licensees. 

The  number  of  parcels  of  public  land  inspected  in  accordance 
with  the  public  land  law  shows  a  decrease.  This  scarcely  means 
a  decrease  in  distances  traveled  or  expenses,  as  the  homesteads 
were  widely  scattered.  The  number  of  parcels  examined  was 
554  as  compared  with  692  in  1915  and  130  were  on  hand  pending 
inspection  as  compared  with  175  at  the  close  of  the  previous  year. 

DISTRICT  NO.  2. — ^NORTHWESTERN  COAST  OF  LUZON ;  HEADQUARTERS,  YIGAN. 

There  has  been  no  increase  in  the  number  of  timber  licensees, 
but  there  has  been  more  than  the  usual  number  of  changes  in 
the  licensees  themselves.  This  is  accounted  for  by  the  fact  that 
an  individual  wishing  to  build  a  house  secures  a  license  for 
timber  and  after  cutting  what  he  needs,  does  not  secure  a  re- 
newal    There  were  143  timber  licenses  in  force,  33  firewood, 
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18  limestone,  18  rattan,  besides  other  licenses,  making  a  total 
of  276  as  compared  with  250  for  the  previous  year.  Of  the 
143  timber  licenses,  57  were  operating  on  a  scale  large  enough 
to  warrant  inspection  by  a  ranger. 

As  for  public  lands,  376  parcels  were  examined  and  reported 
upon  as  compared  with  268  in  1915.  Owing  to  the  receipt  of 
many  new  requests  for  the  examination  of  land  in  December, 
there  are  88  cases  still  pending,  which  is  practically  the  same 
number  as  a  year  ago. 

The  caingin  situation  is  about  as  last  year.  Six  caiiigin- 
makers  were  successfully  prosecuted  and  permits  were  issued 
to  62  others,  not  including  those  on  approved  homesteads.  Owing 
to  the  scarcity  of  firewood  and  timber  in  parts  of  the  district, 
several  municipal  presidents  have  agreed  to  the  plan  of  the 
officer  in  charge  of  the  district  to  plant  ipil-ipil  in  waste  land 
near  the  town  and  to  restock  the  communal  forests  with  desir- 
able trees. 

DISTRICT  NO.   3. — BBNGUET;   HEADQUARTERS,  BAGUIO. 

There  has  been  a  decrease  in  the  number  of  licenses  issued 
both  for  timber  and  firewood,  but  this  does  not  mean  decreased 
activity  for  the  remaining  licensees.  One  sawmill  closed  down 
while  the  other  increased  its  output.  About  two-thirds  as  much 
lumber  was  cut  in  1916  as  in  1915.  The  amount  of  firewood 
cut  shows  an  increase  of  50  per  cent,  as  15,700  cubic  meters 
were  invoiced  in  1916.  Both  sawmill  companies  utilized  log- 
ging waste  for  firewood  with  the  result  that  there  was  an  over- 
abundance of  fuel  in  Baguio.  In  addition  to  regular  licenses  for 
firewood,  permits  were  given  to  Igorots  and  others  to  cut  fire- 
wood or  bum  charcoal  from  stumps  and  wind-thrown  trees.  In 
this  way,  many  otherwise  inaccessible  trees  were  utilized. 

The  forest  officers  assisted  the  city  of  Baguio  in  devising  a 
fire  protection  system  composed  of  lookouts  and  patrols  for  the 
prevention  of  grass  fires  within  the  city  limits.  The  system 
has  worked  very  satisfactorily,  as  was  also  the  case  with  the 
forest  patrols  maintained  elsewhere. 

Mining  in  the  vicinity  of  Baguio  is  being  prosecuted  with 
considerable  energy.  One  company  alone  consumed  2,500  cubic 
meters  of  timber  for  mining  purposes.  Due  to  the  scarcity  of 
timber  in  the  vicinity  of  certain  mines,  it  was  necessary  for 
the  Bureau  of  Forestry  to  take  entire  charge  of  all  forests  and 
allot  the  timber  to  actual  users. 

mSTBlCT  NO.  4. — NORTH  CENTRAL  PLAIN  OF  LUZON;  HEADQUARTERS,  DAGUPAN. 

There  has  been  a  decrease  in  the  amount  of  lumber  cut  locally 
due  to  two  reasons.    First,  the  competition  of  lumber  from  Ma- 
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nila  and  second,  the  scarcity  of  money  due  to  a  short  rice  crop. 
The  chief  demand  for  local  timber  is  in  the  form  of  house  posts. 
Several  licensees  were  refused  the  renewal  of  their  licenses 
because  of  their  persistence  in  imposing  upon  forest  users  who 
wanted  timber  for  personal  use.  - 

In  1916  there  were  148  timber  licensees,  of  whom  62  were 
inspected:  the  others,  cutting  only  nominal  amounts,  were  not 
inspected.  This  is  an  increase  of  41  over  the  number  issued 
in  1915. 

Firewood  licenses  showed  an  increase  of  nine  over  those  of 
the  previous  year,  but  there  was  a  decrease  of  35  in  other  minor 
forest  product  licenses. 

Eight  more  public  land  reports  were  inspected  during  the 
year  than  in  1915,  a  total  of  1964  being  inspected  out  of  2,135 
received.  The  remaining  171  reports  will  be  inspected  at  the 
first  opportunity. 

The  ranger  who  visited  Nueva  Vizcaya  reported  upon  the  fire- 
wood plantation  started  over  a  year  ago  at  the  Salinas  Reserva- 
tion near  Bambang.  The  people  evaporating  salt  at  the  salt 
spring  need  a  great  deal  of  firewood  and  to  meet  this  demand 
the  Bureau  of  Forestry  furnished  the  official  in  charge  with 
ipU-ipil  seed  to  start  a  plantation.  Unfortunately  the  deer,  being 
very  numerous  near  the  salt  spring,  destroyed  all  the  seedlings 
before  they  were  half  a  meter  high.  Another  attempt  will  be 
made  to  reforest  this  reservation,  for  without  a  convenient 
supply  of  fuel  it  will  be  very  expensive  to  evaporate  the  water 
and  make  salt. 

The  number  of  caingins  reported  decreased  from  66  to  38. 
This  is  due  to  two  causes,  namely,  to  the  actual  decrease  in 
the  number  of  illegal  clearings  in  public  forests  attributed  to 
talks  on  the  subject  by  rangers  and,  secondly,  to  the  fact  that 
no  caingins  were  reported  unless  sufficient  evidence  and  reliable 
witnesses  were  available  to  secure  a  conviction  of  the  offender: 

DISTRICT    NO.    5. — SOUTH    CENTRAL   LUZON;    HEADQUARTERS,    LOS    BANOS. 

During  the  year  162  timber  licenses  were  in  force,  of  which 
88  were  inspected.  Those  which  were  not  inspected  were  small 
licensees  who  were  not  operating  or  had  cut  only  a  few  meters. 
During  the  preceding  year  there  were  277  licenses  in  force.  Due 
to  the  competition  of  lumber  from  Manila,  which  can  easily  be 
shipped  to  all  railroad  and  lake  towns,  the  only  local  demand 
for  timber  was  for  dug-out  canoes  and  houseposts. 

A  total  of  150  minor  product  licenses  were  issued  during  the 
year,  which  is  an  increase  of  46  over  1915.  The  greatest  in- 
crease was  in  rattan,  which  was  largely  due  to  the  opening 
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of  the  railroad  to  Hondagua  and  the  establishment  of  a  regular 
boat  service  up  the  Tayabas  coast.  The  number  of  firewood 
licensees  has  also  increased  considerably. 

The  number  of  homesteads  inspected  was  643,  leaving  a  bal- 
ance of  163  pending  inspection.  For  the  first  time  since  the 
public  land  law  was  enacted  there  was  a  decrease  in  the  number 
(57)  of  new  homestead  applications  received  in  this  district. 

The  caiiigin  cases,  as  predicted  a  year  ago,  dropped  in  number, 
due  to  the  publicity  given  to  the  law  and  regulations  by  rangers. 
During  1916,  84  cases  wetre  reported  as  against  37  this  year. 
The  amount  of  fines  collected  was  three  times  as  large  as  in 
1915,  amounting  to  W,772.     There  are  29  cases  awaiting  trial. 

The  work  of  locating  private  holdings  within  the  forest  zones 
has  continued  through  the  year  and  when  the  cadastral  surveys 
in  the  vicinity  of  Banahao  are  finished,  it  will  be  possible  to 
establish  a  permanent  forest  reserve  and  throw  open  to  home- 
stead entry  all  public  lands  outside  of  the  reserve. 

DISTRICT  NO.  6. — SOUTHERN  LUZON;   HEADQUARTEStS,  NAGA. 

The  typhoons  of  the  preceding  year  naturally  created  a  local 
demand  for  timber.  Two  mills  shut  down  because  of  internal 
difficulties  and  not  because  of  decrease  in  the  demand  for  lumber. 

There  were  173  licenses  in  force  during  the  year,  of  which 
101,  including  all  the  important  operators,  were  inspected.  The 
number  inspected  during  1915  was  107  out  of  145  licenses. 

There  was  an  increase  in  minor  product  licenses  from  339  to 
376,  over-half  being  due  to  the  increased  demand  for  firewood. 

The  completion  of  the  railroad  from  Manila  to  Calauag  has 
resulted  in  a  tremendous  increase  in  the  firewood,  tie  and  pole 
industry  in  the  vicinity  of  Calauag.  Within  a  month  after 
completion  of  the  road  all  the  available  virgin  mangrove  swamps 
were  occupied  by  licensees,  who  were  busy  selling  material  to 
the  railroad  or  sending  firewood  to  Manila.  The  mangrove 
swamp  firewood  from  Calauag  is  now  successfully  competing 
with  coal  in  the  Manila  market. 

The  number  of  parcels  of  public  land  inspected  for  home- 
steaders is  746,  with  259  pending  inspection,  as  compared  with 
516  inspected  and  264  pending  during  the  preceding  year.  The 
number  pending  is  greater  than  it  should  be  because  of  the  ab- 
sence of  three  rangers  from  the  district  for  several  months. 

The  number  of  caiiigin  cases  has  decreased  and  out  of  153 
cases,  101  were  convicted  and  9  acquitted.  The  remainder  are 
still  pending  trial. 

The  mines  in  the  vicinity  of  Paracale  show  no  decrease  in  the 
amount  of  timber  used  and  fuel  consumed. 
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DISTRICT    NO.    7. — SOUTHERN   VISAYAS   AND   ROMBLON;    HEADQUARTERS,   ILOILO. 

The  large  lumber  mills  in  this  district  had  been  forced  by  the 
war  to  develop  local  markets  for  their  output,  but  this  year  their 
foreign  and  Manila  contracts  took  so  much  of  their  output  that 
their  retail  yards  had  to  buy  lumber  in  Mindanao  to  meet  the 
local  demands. 

There  were  218  timber  licenses  in  force  during  the  year.  As 
usual,  the  larger  operators  received  more  attention  than  those 
who  were  cutting  small  amounts.  Only  one  third  of  the  total 
number  of  licensees  were  inspected,  as  the  prevalence  of  cholera 
quarantines  during  the  dry  season  hindered  the  work  of  the 
licensees  and  also  of  the  rangers. 

There  has  been  an  unprecedented  demand  for  firewood.  Rajas 
have  been  sold  in  some  cases  as  high  as  ^40  per  thousand.  The 
result  has  been  a  large  increase  in  the  number  of  firewood  li- 
censees, as  well  as  an  increase  in  the  output.  Apiapi,  a  despised 
cross-grained  tidal  swamp  tree,  is  now  being  utilized  and  fur- 
nishes 80  per  cent  of  the  firewood  sold  in  Iloilo. 

During  1916,  227  firewood  licenses  were  in  force  as  compared 
with  149  in  1915.  There  was  an  increase  in  the  number  of 
licenses  for  rattan  and  other  products,  the  total  number  being 
688  for  1916,  or  an  increase  of  160. 

The  price  of  dyewood  (Sibucao  or  Sapan  wood)  doubled  and 
baling  rattan  sold  for  a  time  at  ^^12  for  a  thousand  pieces. 

The  frequent  rains  did  much  to  decrease  the  number  of  illegal 
caiiigins  and  very  probably  the  talks  given  by  rangers  have 
helped  the  people  to  realize  the  importance  of  protecting  forests. 
In  1915,  247  cases  were  reported  with  103  convictions.  This 
year  112  cases  were  reported  in  which  22  convictions  and  one 
acquittal  were  obtained.  No  report  has  been  received  regard- 
ing the  ^9  pending  cases. 

The  homestead  work  has  increased,  for  508  parcels  were  in- 
spected and  117  were  left  pending  as  compared  with  352  in- 
spected and  198  pending  in  1915. 

DISTRICT    NO.    8. — ^MINDANAO   AND   SULU;    HEADQUARTERS,   ZAMBOANGA. 

The  lumbering  conditions  in  this  district  are  much  better 
than  last  year.  The  foreign  demand  for  lumber,  more  especially 
in  China,  has  kept  some  of  the  mills  working  overtime.  In 
addition,  there  are  more  small  licensees  now  than  last  year  and 
fewer  failed  to  operate.  Two  sawmills  closed  down  for  reasons 
not  connected  with  trade  conditions. 

There  were  158  timber  licenses  in  force  and  89  have  been 
inspected.    The  previous  year  117  licenses  were  in  force  and 
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101  inspected.  The  decrease  in  license  inspection  is  due  to 
the  increase  in  land  classification  work. 

There  was  also  a  slight  increase  in  licenses  for  minor  pro- 
ducts, as  250  licenses  were  issued  for  various  products  during 
the  year  as  compared  with  231  licenses  in  1916. 

A  new  station  was  established  at  Butuan  and  the  former  sta- 
tion at  Davao  was  reopened,  with  the  result  that  a  large  amount 
of  land  classification  work  in  connection  with  homesteads  was 
finished. 

The  rangers  have  been  very  busy  in  explaining  the  Home- 
stead Law  to  the  more  nomadic  hill  people  in  order  that  they 
may  stop  their  shifting  system  of  cultivation,  which  at  present 
involves  the  annual  destruction  of  many  hectares  of  commercial 
forest.  A  liberal  policy  has  been  followed  in  dealing  with  these 
hill  peoples  and  wherever  possible  permission  has  been  extended 
to  them  to  occupy  brush  land  and  noncommercial  forest.  The 
issuing  of  caiiigin  permits  by  municipal  presidents,  while  per- 
mitting farmers  to  clear  land  without  delay,  has  resulted  in  the 
destruction  of  forested  areas,  due  to  the  fact  that  the  municipal 
officials  were  either  unable  or  unwilling  to  inspect  the  land 
before  issuing  caingin  permits.  Some  of  this  destruction  may 
also  have  been  due  to  the  deliberate  misstatements  of  applicants 
for  cain|:in  permits,  who  nominally  applied  for  noncommercial 
forest  and  then  used  their  permits  as  authority  to  destroy  val- 
uable timber. 

During  the  year,  1,161  separate  parcels  of  land  were  examined 
and  225  are  still  pending.  Last  year  the  figures  were  860  for 
inspected  parcels  and  182  for  pending  parcels.  In  addition  to 
these,  several  proposed  colonies  comprising  280  parcels  were 
examined  and  certified  as  agricultural  land. 

The  privately  owned  teak  plantations  which  were  established 
years  ago  by  Moros  are  now  being  utilized.  Unfortunately, 
severe  grass  fires  running  through  the  plantations  while  the 
trees  were  still  young  destroyed  so  many  of  them  that  those 
which  were  left  developed  short  trunks  and  widespreading 
crowns,  thus  making  many  of  the  trees  unsuitable  for  anjrthing 
but  ties  and  firewood.  The  Governor  of  Jolo  is  attempting  to 
unite  all  private  holdings  in  order  that  the  plantations  may  be 
brought  under  scientific  management  and  made  to  produce  a 
larger  percentage  of  saw  timber. 

DISTRICT  NO.  0. — PALAWAN;  HEADQUARTERS,  PUERTO  PRINCESA. 

Lumbering  in  this  district  is  governed  solely  by  transportation 
facilities.  Better  freight  rates  and  advantageous  charters  have 
induced  Philippine  ship  owners  to  transfer  their  ships  to  other 
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routes  or  to  sell  them  outright.  The  PangKma,  the  only  regular 
steamer  to  Palawan,  was  sold  and  the  doubt  as  to  the  possi- 
bility of  securing  another  boat,  as  well  as  the  withdrawal  of 
other  ships,  discouraged  lumbering  for  a  while.  There  were 
43  timber  licensees,  which  is  six  more  than  in  the  preceding  year. 
There  was  an  increase  in  tanbark,  rattan,  and  resin  licenses, 
191  licenses  for  minor  products  being  issued  as  compared  with 
132  in  the  preceding  year. 

DISTRICT    NO.    10. — NORTHERN    VISAYAS;    HEADQUARTERS,    TACLOBAN. 

The  local  lumber  market  has  been  good.  As  fishing  is  an 
important  industry,  the  demand  for  poles  suitable  for  fish  weirs 
is  constant.  The  cutting  of  such  poles  is  restricted  to  noncom- 
mercial species  or  to  forests  on  land  which  is  to  be  cleared  for 
agriculture.  There  were  226  ordinary  timber  licenses  as  com- 
pared with  178  a  year  ago.  Of  these  the  number  inspected  is 
less  than  last  year,  being  but  119 ;  this  is  due  to  the  resignation 
or  departure  from  the  district  of  three  rangers  and  the  detail 
of  others  with  the  Samar  reconnaissance  party. 

There  were  273  licenses  for  minor  products  as  compared  with 
279  for  the  previous  year.  Several  licenses  for  stone  and  earth 
were  in  force  because  of  the  demand  for  sand  and  gravel  needed 
for  the  reconstruction  of  the  warehouses  destroyed  by  fire  at 
Tacloban.  The  issuing  of  these  licenses  was  a  necessary  admin- 
istrative measure,  as  an  attempt  was  being  made  to  control  the 
supply  of  gravel  and  sand,  in  order  to  get  extortionate  prices. 
By  thus  making  available  all  sand  and  gravel  deposits  on  public 
land,  the  rebuilding  of  the  Tacloban  water  front  with  concrete 
warehouses  was  assured. 

The  shortage  in  personnel  has  also  unfavorably  affected  home- 
stead work.  During  the  year  389  homesteads  were  inspected 
and  231  were  pending  at  the  end  of  the  year,  as  compared  with 
405  inspected  and  119  pending  in  1915. 

A  vigorous  campaign  was  made  against  persons  destro3dng 
forests  and  264  cases  were  reported  to  the  provincial  fiscals. 
Transfers  of  fiscals  have  delayed  hearings  on  these  cases.  Earn- 
est efforts  have  been  made  during  the  year  to  issue  caiiigin 
permits  only  for  the  clearing  of  land  applied  for  under  the 
Public  Land  Act,  as  it  is  apparent  that  the  cogon  area  in  this 
district  is  increasing  due  to  the  shifting  system  of  cultivation 
formerly  in  vogue  in  Samar  and  Leyte. 

A  beginning  has  been  made  in  reforestation  by  distributing 
ipil-ipil  seed,  and  recommending  its  use  in  the  reforestation  of 
nonagricultural  land.  Two  of  the  large  mines  in  the  vicinity 
of  Aroroy,  Masbate  Island,  have  nearly  exhausted  their  supply 
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of  firewood  and  have  installed  oil  burners  rather  than  attempt 
to  reforest  with  ipil-ipil  the  cogon  hills  in  the  immediate  vicinity 
of  their  claims.  Other  miners,  however,  who  were  not  in  im- 
mediate need  of  firewood,  are  making  provision  for  the  future  by 
planting  ipil-ipil  on  waste  land  adjacent  to  their  clams. 

DISTRICT   NO.    11. — CENTRAL  LUZON;    HEADQUARTERS,   ORANI. 

The  Cadwallader-Gibson  Lumber  Company  continues  to  sup- 
ply the  yards  established  in  former  years  and  as  a  result  local 
licensees  have  been  unable  to  sell  anything  but  house  posts 
(harigues)  and  dug-out  canoes,  as  their  hand-sawn  lumber  is 
unable  to  compete  with  the  mill-sawn  product.  Another  dis- 
couragement encountered  by  local  licensees  was  the  prevalence 
of  rinderpest  and  the  resultant  quarantine  of  animals,  which 
prevented  the  hauling  of  logs  froAi  the  forest. 

As  could  be  expected,  there  has  been  no  change  in  the  number 
of  timber  licensees,  as  for  years  every  available  forest  has  been 
occupied.  There  has,  however,  been  a  slight  increase  in  the 
number  of  firewood  licensees  and  all  are  cutting  increased 
amounts. 

Efforts  will  be  made  to  remedy  the  great  scarcity  of  firewood 
in  the  sandy  regions  of  southern  Zambales  through  the  coopera- 
tion of  forest  officers  with  municipal  officials,  who  have  requested 
that  ipil-ipil  be  planted  in  the  cogon  hills  and  other  waste  land 
in  the  vicinity  of  their  towns. 

DISTRICT    NO.    12. — ^MINDORO;     HEADQUARTERS,    CALAPAN. 

There  has  not  been  much  change  in  the  logging  conditions 
from  those  of  last  year.  On  the  other  hand,  all  mangrove 
swamps  are  occupied  by  firewood  licensees  and  a  number  of 
applications  have  been  received  from  persons  eager  to  cut  fire- 
wood, but  for  whom  no  areas  have  been  located. 

During  the  year  314  homesteads  were  inspected  and  119  are 
awaiting  examination.  This  is  an  increase  of  57  over  those 
of  last  year. 

Caiiigin  control  is  the  most  difficult  problem  of  the  district, 
for  not  only  must  the  nomadic  hill  people  be  considered,  but 
also  colonists  from  Luzon  and  the  Visayas.  These  settlers  are 
homesteading  land  and  in  several  cases  they  have  pulled  up  their 
comer  stakes  and  relocated  them  inside  dense  conunercial  forests. 

The  effort  to  prevent  further  destruction  of  forests  in  the 
western  part  of  Mindoro  has  met  with  considerable  opposition 
because  of  the  peculiar  system  of  land  tenure  there.  Any  land 
which  has  been  cleared  or  claimed  by  a  person  is  considered  as 
his  private  property  and  is  sold  or  inherited,  even  though  no 


29 

tax  has  been  paid  on  the  land  and  no  crops  have  been  planted 
for  years.  The  same  is  true  of  forested  land,  with  the  result 
that  the  rangers  in  attempting  to  prevent  the  destruction  of 
forests  are  compelled  to  overcome  imaginary  claims  and  have 
to  meet  the  hostility  of  the  entire  population,  who  believe  that 
the  rangers  are  infringing  upon  the  rights  of  the  people.  It  is 
still  too  early  to  say  whether  the  talks  given  by  rangers  on  this 
subject  will  have  any  beneficial  effect. 

DIVISION  OF  INVESTIGATION. 

It  has  been  the  policy  of  the  Bureau  of  Forestry  to  have  the 
members  of  the  division  of  investigation  give  the  instruction  in 
the  Forest  School.  The  ofSces  of  the  division  have  been  at  Los 
Bafios.  This  arrangement  has  provided  a  faculty  for  the  school 
and  has  made  it  possible  to  do  a  much  greater  amount  of  investi- 
gative work  than  would  have  been  possible  otherwise.  It  has 
been  realized  that  satisfactory  instruction  could  not  be  given 
unless  the  instructors  were  actively  engaged  in  investigative 
work  and  that  the  inspiration  of  teaching  would  impel  the  in- 
vestigator to  do  his  best  work.  The  division  has  been  hampered 
by  lack  of  sufficient  personnel ;  but  there  has,  nevertheless,  been 
a  good  deal  accomplished. 

PERSONNEL. 

The  personnel  of  the  division  consists  of  one  wood  technologist 
as  chief,  one  instructor  in  forestry,  one  forester,  six  rangers, 
one  nurseryman,  two  stenographers,  and  a  varying  number  of 
temporary  employees. 

The  forester  in  charge  of  district  6  acts  as  instructor  in  admin- 
istration in  the  forest  School  and  cooperates  with  the  Division 
in  the  use  of  the  Mount  Maquiling  Forest  Reserve  for  investiga- 
tion and  instruction  purposes. 

The  following  are  some  of  the  more  noteworthy  features  of 
the  year's  work: 

RECONNAISSANCE. 

A  review  was  prepared  of  all  the  reconnaissance  projects 
which  have  been  completed  by  the  Bureau  since  its  organization, 
and  recommendations  were  made  for  the  standardization  and 
improvement  of  future  reconnaissance  work. 

The  class  in  Forest  Engineering  II  did  its  work  this  year  on 
the  Cambontoc  Block  of  the  Mount  Maquiling  Forest  Reserve. 
The  work  was  similar  to  that  done  on  the  Batangas  and  Calamba 
Estate  Blocks  during  the  two  preceding  years.  This  work  added 
a  great  deal  of  valuable  information  in  the  way  of  stand  tables, 
composition  studies  and  topographic  data.    It  supplied  the  in- 
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formation  needed  to  complete  the  forest  map  of  the  Mount  Maqui- 
ling  Forest  Reserve. 

DETAILED  COMPOSITION  STUDIES. 

The  Dendrology  class  each  year  makes  a  very  detailed  study 
of  one  square  kilometer  on  Mount  Maquiling,  taking  a  census 
of  all  the  woody  plants  on  the  area.  In  1913  the  class  work 
was  done  on  kilometer  1;  in  1914,  on  kilometer  7;  in  1915,  on 
kilometer  12.  This  year  the  work  was  done  on  kilometer  8. 
This  work  has  helped  greatly  in  our  understanding  of  the  com- 
position of  the  forest,  as  well  as  being  of  great  instructional 
value  to  the  class.  Besides  this,  each  class  has  some  work  of 
this  kind  on  the  summer  instruction  trip. 

INVESTIGATION  OF  FOREST  PROBLEMS. 

DENDROLOGY. 

Flora  of  the  Mount  MaquUing  region. — ^The  work  on  this  has 
gone  forward  in  connection  with  the  dendrology  class  work. 
The  outlines  prepared  for  the  dendrology  course  constitute  a 
preliminary  manual  of  the  Mount  Maquiling  Flora.  It  is  ex- 
pected that  each  year  will  see  a  continuation  and  revision  of 
this  work  until  it  is  sufficiently  complete  for  publication  by  the 
Bureau.  At  the  present  time  there  are  known  1,830  species  of 
flowering  plants  and  ferns  in  the  Maquiling  flora.  Of  these  613 
are  trees ;  155,  shrubs ;  228,  vines ;  and  732,  herbs.  It  is  interest- 
ing to  note  in  this  connection  that,  when  "Important  Philippine 
Woods"  was  published,  in  1901,  but  665  tree  species  were  known 
from  the  entire  Archipelago. 

Check  list  of  woody  plants  of  the  Philippines. — The  work  on 
this  has  been  kept  up  to  date,  so  far  as  publications  available 
are  concerned.  At  the  present  time  the  check  list  deals  with 
4,710  species.  Of  these  2,500  are  trees ;  1,394,  shrubs ;  and  816» 
vines. 

Rattan. — Up  to  the  present,  probably  not  more  than  one-fourth 
of  the  rattans  reported  as  occurring  in  the  Archipelago  have 
been  more  or  less  certainly  identified.  The  further  identification 
of  as  yet  unknown  or  little  known  species  will  be  continued  as 
rapidly  as  new  material  is  discovered. 

Rubber. — Wild  rubber  is  at  present  of  exceeding^  little  im- 
portance in  the  Philippines.  Representatives  of  different  rubber 
companies  have  indicated  that  they  believe  it  possible  to  work 
some  of  our  wild  rubbers  at  a  profit.  A  study  is  under  way  of 
the  different  wild  rubber  plants.  As  soon  as  it  is  possible  to 
definitely  identify  them,  samples  of  wild  rubber  will  be  collected 
and  submitted  to  commercial  firms  for  valuation. 
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Bamboo. — Growth  measurements  of  the  principal  local  bam- 
boos have^  been  made  each  year  since  1911.  A  fine  collection 
of  different  kinds  of  bamboo  has  been  started.  There  are  at 
present  about  20  species  mowing  in  the  collection.  Studies  of 
the  jrield  and  manner  of  growth  of  the  cana  boho  in  Bataan  have 
also  been  made  this  year. 

SniYICULTUBE. 

Growth  studies. — ^The  growth  measurements  of  about  600 
forest  trees  have  been  continued  in  the  same  method  as  in  prev- 
ious years. 

Besides  this,  a  much  more  extensive  series  of  measurements 
have  been  made  in  the  nurseries  and  plantations,  which  give 
the  average  growth  of  many  of  our  timber  trees,  under  certain 
conditions  of  managment. 

Silvical  notes. — Since  1914  the  classes  in  Silviculture  II  and 
Silviculture  III  have  done  a  good  deal  of  work  in  the  prepara^- 
tion  of  silvical  leaflets.  This  has  added  decidedly  to  our  knowl- 
edge of  the  conditions  under  which  many  species  are  found  and 
the  characteristics  of  these  species.  Up  to  this  time  there  have 
been  something  more  than  100  species  treated  in  this  work. 

Reproduction  studies. — ^Permanent  reproduction  plots  were  laid 
out  in  cut-over  forests  in  Bataan  Province  in  1913.  These  have 
been  examined  semiannually  since  that  time.  Many  very  in- 
teresting details  have  been  observed  in  the  study  of  these  plots ; 
but  it  is  not  yet  safe  to  attempt  any  generalization  as  a  result  of 
this  work.  The  number  of  reproduction  plots  should  be  in- 
creased. 

Planting. — ^Thus  far,  more  than  600  species  have  been  handled 
in  the  nurseries  or  plantations.  A  few  of  these,  namely,  ipil-ipil, 
lumbang,  bagilumbang,  molave,  lanutan,  -  narra,  calantas,  teak, 
and  Swietenia  nuicrophyUa,  have  shown  promise  as  plantation 
crops.    These  are  being  planted  on  a  more  extensive  scale. 

During  1916  forest  plantations  of  the  dipterocarps  and  rattans 
have  been  started.  These  forms  have  not  shown  success  when 
planted  in  the  open.  It  is  expected  that  gutta-percha  and  other 
forest  forms  will  be  similarly  planted  whenever  material  is  avail- 
able. 

The  permanent  plantations  have  been  extended  this  year  by  7i 
hectares  of  new  planting. 

Twenty-nine  hectares  of  cogon  land  in  the  neigborhood  of  the 
Forest  School  have  been  planted  up,  principally  with  ipil-ipil,  this 
year.  This  planting  is  doing  very  well  thus  far,  and  will  be 
permanently  successful  if  cogon  fires  can  be  kept  out  for  one 
year. 
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Seed  Collection. — The  museum  collection  of  seeds  now  con- 
tains material  of  543  species.  This  collection  is  very  useful  in 
connection  with  the  class  work  in  silviculture. 

In  connection  with  the  course  in  silviculture  in  the  Forest 
School,  several  special  studies  have  been  made.  These  have 
included  the  study  of  the  root  development  of  224  species  of  trees, 
experiments  with  cuttings  of  104  species,  and  experiments  with 
forest  grown  seedlings  of  34  species. 

FOREST  ENGINEERING. 

Trail  work  on  Mount  MaquUing. — No  extensive  new  trail  work 
was  done  during  the  year,  because  of  lack  of  funds ;  but  a  small 
section  of  new  trail  was  constructed  as  a  part  of  the  class  work 
in  Forest  Engineering  III. 

DURABILITY  TESTS. 

These  tests  have  now  continued  for  a  number  of  years,  and  the 
information  accumulated  is  of  great  value.  It  is  hoped  that  it 
can  be  worked  up  for  publication  in  the  near  future. 

FOREST   SCHOOL. 

The  school  work  of  the  year  has  been  marked  by  the  separation 
of  the  School  from  the  College  of  Agriculture,  the  occupancy  of 
the  new  Forest  School  building  and  by  certain  changes  in  per- 
sonnel. 

The  health  of  students  has  been  good  throughout  the  year. 
The  registration  of  the  school  has  been  21  seniors  and  24  juniors. 
These  represent  the  following  provinces :  Cagayan,  Ilocos  Norte, 
Nueva  Vizcaya,  Tarlac,  Ilocos  Sur,  Pangasinan,  Pampanga,  Bu- 
lacan,  Rizal,  Batangas,  Tayabas,  Camarines,  Cebu,  Iloilo,  Capiz, 
Negros  Oriental,  Negros  Occidental,  Bataan,  La  Union,  Zambales^ 
Manila.  Twenty-four  students  were  given  certificates  in  March, 
1916,  upon  the  completion  of  the  ranger  course.  Nineteen  of 
these  were  employed  as  rangers  in  the  Bureau  of  Forestry  with 
salaries  ranging  from  ^50  to  ^'GO  per  month.  Five  private 
students  were  given  certificates ;  three  of  these  were  from  China 
and  two  from  Guam.  There  is  one  private  student  from  China 
in  the  junior  class  this  year. 

The  course  leading  to  a  degree  has  not  been  given  during  the 
present  year,  but  it  is  practically  assured  that  it  will  be  offered 
during  the  coming  year. 

EQUIPMENT. 

The  new  Forest  School  building  was  completed  in  December, 
1916.  The  cottages  were  partially  completed  during  1916,  but 
work  had  to  be  stopped  at  the  end  of  the  year  for  lack  of  funds. 
There  has,  this  year,  been  appropriated  a  sum  for  the  completion 
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of  fhe  cottages  and  the  construction  of  a  mess  hall  and  road.  It 
is  hoped  that  these  will  be  completed  before  the  beginning  of 
the  next  school  year  in  June. 

VACATION  WORK  AND  PRACTICE  TRIP. 

During  April  and  May,  1916,  the  present  senior  class  camped 
in  that  part  of  the  Mount  Maguiling  Forest  Reserve  known  as 
the  Cambontoc  Block,  and  finished  the  work  necessary  to  the 
completion  of  an  adequate  topographic  map  of  the  mountain. 
During  October  and  November,  the  senior  class  was  taken  to  the 
cutting  area  of  the  Cadwallader-Gibson  Lumber  Company  in 
Limay,  Bataan,  for  instruction  in  logging  and  milling.  Follow- 
ing this  trip  they  spent  three  days  in  Manila,  studying  the  dif- 
ferent wood  using  industries  and  the  collection  of  wood  samples 
at  the  offices  of  the  Bureau  of  Forestry. 

REFORESTATION. 

Reforestation  in  the  Philippines  is  of  paramount  importance 
when  one  considers  that  over  40  per  cent  of  the  area  of  the  Islands 
is  covered  with  cogon  grass  (Imperata  exaltata)  which  is  useless 
for  graining,  is  a  fire  menace,  destroys  the  productivity  of  the 
soil  in  which  it  grows,  and,  worst  of  all,  is  the  breeding  place  of 
the  locusts  which  yearly  swarm  over  the  Islands  and  damage 
crops  to  such  an  extent  that  the  Government  is  compelled  to 
spend  great  sums  of  money  in  trying  to  exterminate  them.  The 
cogon  area  is  gradually  increasing,  due  to  the  caiiigin  system,  and 
unless  steps  are  taken  to  reclaim  a  part  of  this  vast  area  yearly,  it 
is  doubtful  whether  any  permanent  progress  can  ever  be  made 
in  the  control  of  the  locust  pest. 

A  tree,  ipil-ipil  (Leucaena  glauca) ,  has  been  found  which  will 
kill  out  cogon  grass  within  two  years.  No  preparation  is  neces- 
sary other  than  burning  the  cogon  just  before  the  rainy  season 
and  broadcasting  the  seeds.  The  value  of  the  trunk  for  firewood, 
the  foliage  for  green  manure,  the  seeds  as  a  substitute  for  coffee, 
and,  what  is  more  important,  the  power  of  fixation  of  nitrogen  in 
the  soil  and  of  remedying  the  toxic  effects  produced  by  cogon, 
commend  this  species  above  all  others.  The  Bureau  of  Forestry 
has  been  principally  interested  in  ipil-ipil  for  reforestation  and 
has  distributed  seed  through  the  rangers  and  cooperated  with 
other  Bureaus  in  its  dissemination.  Wide  publicity  is  given  and 
the  effect  is  beginning  to  be  noticed.  Several  municipalities  have 
begun  the  reforestation  of  the  waste  cogon  lands  in  their  vicinity 
and  private  individuals  have  planted  ipiMpil  on  their  cogon 
lands  and  are  cutting  on  a  one  or  two  year  rotation  for  firewood. 
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Thirty  hectares  on  the  Maquiling  Forest  Reserve,  as  well  as 
16  hectares  on  the  Calamba  Estate  Addition  to  the  reserve,  have 
been  reforested  by  the  division  of  investigation,  principally  with 
ipil-ipil. 

This  year  the  Bureau  has  been  in  a  position  to  attempt  refores- 
tation on  a  much  more  extensive  scale,  due  to  the  special  appro- 
priation of  1P10,000  for  the  purpose,  with  the  proviso  that  the 
Government  friar  estates  having  denuded  non-agricultural  land 
be  reforested.  The  Talisay-Minglanilla  Estate  on  the  Island  of 
Cebu  was  selected  and  the  entire  work  confined  to  that,  as  it  is 
located  on  one  of  the  larger  denuded  Islands  and  will  serve  as 
an  object  lesson.  The  following  is  a  short  abstract  of  the  work 
performed  and  the  results  obtained  since  the  inception  of  the 
project  in  June,  1916. 

LOCATION  AND  AREA. 

The  portion  of  the  Talisay-Minglanilla  Estate  under  the  ad- 
ministration of  the  Bureau  of  Forestry  lies  about  3.2  kilometers 
N  10°  E  and  4.6  kilometers  N  40°  W  from  Minglanilla  and 
Talisay,  respectively.    It  contains  about  4,095  hectares. 

SOIL  AND  TOPOGRAPHY. 

The  area  in  general  is  mountainous  with  steep  slopes.  Rocks 
and  stones  are  very  prominent,  especially  in  old  caingins.  In 
the  upper  part,  which  is  not  so  thickly  settled,  the  soil  is  loamy 
clay. 

DRAINAGE. 

The  area  is  drained  largely  by  Mananga  River  on  the  east,  by 
Pingan  River  and  Cuanos-Paquigne  in  the  middle  and  by  Inaya- 
gan  River  on  the  west.  These  usually  dry  out  during  the  hot 
months,  or  have  but  very  little  water.  The  river  beds  are  broken 
up  by  falls  from  2  to  about  15  meters  in  height. 

BOUNDARY. 

The  length  of  cleared  boundary  lines  is  17.2  kilometers,  14.1 
kilometers  of  which  were  planted  with  ipil-ipil  seedlings  and 
kapok  seeds.  Very  rocky  parts  were  broadcasted  with  ipil-ipil 
seeds,  besides  being  planted  with  seedlings  to  assure  good  results. 
The  total  number  of  seedlings  planted  was  30,230. 

PLANTING. 

Cogon  burning. — ^After  locating,  cleaning  and  planting  the 
boundaries,  the  cogon  areas  in  blocks  Mananga-Bulacao,  Ma- 
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nanga-Pin^n,  and  Pingan-Mangilamon  were  burned  to  prepare 
the  ground  for  broadcasting  with  ipil-ipil  seed. 

Purchase  of  seeds. — ^Bagilumbang  and  ipil-ipil  seeds  were 
bought  in  the  province  of  Cebu  at  ^.30  per  thousand  and 
W).07  to  'H).25  per  ganta^  respectively.     (One  ganta=3  liters.) 

Labor. — The  labor  hire  in  the  locality  was  W).40  a  day  of  nine 
hours.  Five  of  the  best  men,  who  served  as  capatazes  (foremen) 
were  raised  to  "M-BO. 

Species  planted. — The  species  planted  were  Lumbang  {Alev^ 
rites  mohiccana),  Bagilumbang  (A.  trisperma),  and  ipil-ipil 
{Leucaena  glauca) . 

Methods  used  for  planting. — ^The  cheapest  methods  of  planting 
were  adopted,  to  lessen  the  cost  of  labor,  which  was  very  high 
because  of  the  rough  terrain. 

Lumbang  (Aleurites  mohiccana) . — ^The  seeds  were  treated  by 
the  "burning  method"  and  sown  directly  in  caiiigins.  The  dis- 
tance between  rows  was  3  meters  and  between  seeds,  i  meter. 

Ipil-ipil  (Leucaena  glauca). — The  cogon  areas  along  roads 
were  planted  with  ipil-ipil  seedlings  by  means  of  sharp  pointed 
dibbles.     Plants  were  set  2  meters  apart. 

In  burned  cogon  areas,  seed  was  broadcasted  at  the  rate  of  24 
liters  per  hectare. 

TRAIL  WORK. 

Two  trails  were  made :  a  "horse  trail"  (joining  the  Mananga 
River  to  Maghawa)  and  a  "foot  trail"  (joining  the'  Mananga 
River  to  Mount  Akan.)  They  are  0.915  and  3.114  kilometers 
long,  and  cost  ^43  and  f71.70,  respectively. 

SUMMARY  OF  PLANTATION  IN  GENERAL. 

Total     area     under     administration     of     Bureau     of     Forest 

try - '. Jiectares....  4,095 

Total  area  planted  (approximate) do 666 

Per  cent  of  area  planted. 16.26 

Total  amount  of  Ipil-ipil  seeds  planted ~ liters 9,842 

Total  number  of  Ipil-ipil  seedlings  planted ^ 74,611 

Total  number  of  Bagilumbang  seeds  planted ^ 163,980 

Total  distance  of  boundary  cleaned kilometers....  17.2 

Total  distance  of  boundary  line  planted do 14.1 

Total  distance  of.  horse  trail  constructed. do 0.915 

Total  distance  of  foot  trail  constructed... do 8.114 

DISCUSSION  OF  BLOCKS. 

A.  MANANGA-BULACAO  BLOCK. 

There  are  a  few  squatters  living  on  the  place.  The  land  is 
almost  all  claimed  by  one  person,  Marcelo  Adalo,  who  has  his 
house  inside  the  area. 
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The  vegetation  of  the  block  is  shown  by  the  following  esti- 
mates : 

Total   caingins..: Jiectarea M 

Caingins   planted - . do 87 

Total  cogon  area  planted..... — .................................. — do..........    60 

Second   growth . do 116 

Total do. 229 

Planting  ipilripil  seeds. — Broadcasting:  An  area  of  about  60 
hectares  was  broadcasted  with  ipil-ipil  seed  at  the  rate  of  24 
liters  per  hectare.  The  total  amount  of  seed  broadcasted  in  the 
block  was  3,009  liters,  of  which  1,206  liters  was  used  filling  in 
blanks  and  1,803  liters  in  broadcasting  the  burned  cogon  areas. 

The  average  cost  of  broadcasting  one  hectare  of  burned  cogon 
is  about  fD.28. 

ResvUs  of  ipU-ipil  broadcasting. — Of  the  475  ipil-ipil  seedlings 
measured,  the  average  height  (on  January  10,  1917)  was  17 
centimeters.  The  estimated  number  of  living  seedlings  is 
39,583,300.  From  these  figures  the  average  per  cent  of  germi- 
nation is  58.1. 

Seedlings. — The  cogon  areas  in  the  block  facing  the  road  were 
planted  with  ipil-ipil  seedlings,  besides  being  broadcasted,  to 
insure  exterminating  the  cogon  in  a  short  time.  In  this  block, 
60,770  seedlings  were  planted.  Many  of  the  plants  sent  out 
sprouts  and  in  some  places  they  are  now  crowding  the  cogon. 

The  average  cost  of  collecting  and  transporting  1,000  seedlings 
was  ^.93  and  of  planting,  T2.  The  cost  per  M  would  have  been 
lower  but  for  the  configuration  of  the  ground  and  the  distance 
from  which  the  seedlings  were  obtained. 

Bagilwnbang  planting. — In  78  caingins  along  the  roads, 
152,930  bagilumbang  seeds  were  sown,  in  rows  3  meters  apart, 
and  50  centimeters  between  seeds  in  the  row. 

Results  of  bagilumbang. — Of  336  bagilumbang  seedlings  meas- 
ured the  average  height  was  40.84  centimeters,  January  19, 1917. 

The  total  number  of  plants  living  in  500  square  meters  is  336. 

B.  UANANGA-PINGAN  BLOCK. 

The  soil  is  very  poor  and  rocky.    Water  supply  in  this  locality 
is  obtained  from  either  Mananga  or  Pingan  River. 
The  block  contains  the  following  types  of  vegetation: 

Total  caingins  (approximate) hectares CO 

Total  caingins  planted do 16 

Cogon  with  brush do 100 

Shrubs  and  second  growth do 61 

Total  do "m 
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Planting  ipH-tpU  seed. — ^Broadcasting:  The  total  amount  of 
seed  broadcasted  was  2,166  liters.  The  average  cost  of  broad- 
casting one  hectare  was  M.28. 

Restdts  of  ipHripil  broadcasting. — ^The  total  number  of  seed- 
lings in  5  square  meters  is  288;  therefore,  the  approximate 
number  of  plants  per  hectare  is  576,000.  The  average  height  of 
the  seedlings  on  January  19, 1917,  was  16  centimeters. 

Bagilumbang  and  lumbang  planting. — Only  2  hectares  were 
planted  with  bagilumbang  seeds  in  the  interior  of  the  block*  All 
the  caingins  facing  the  road  were  planted  with  limibang  and 
bagilumbang.  The  total  number  of  bagilumbang  seeds  planted 
was  11,000,  of  lumbang,  52,920,  in  28  caingins. 

Restdts  of  lumbang  planting. — The  total  number  of  plants 
living  in  0.14  hectare  is  230,  with  an  average  height  of  47 
centimeters.  The  number  of  plants  living  in  a  hectare  is  then 
about  1,650.  The  number  of  living  limibang  plants  in  the  block 
is  21,450.    The  per  cent  of  success  is  40.53. 

C.    PINGAN-UANGILAMON    BLOCK. 

The  Pingan-Mangilamon  Block  lies  between  the  upper  portion 
of  Pingan  and  Mangilamon  Rivers  as  far  as  Monument  No.  P., 
containing  an  area  of  266  hectares. 

The  soil  is  loamy  clay,  but  in  places  where  caingins  are  old, 
it  is  very  rocky. 

Planting. — This  block  was  the  last  one  planted,  burned  cogon 
being  broadcasted  with  ipil-ipil  seed  amounthig  to  4,467  liters. 

Resvlts  of  ipiUipil  broadcasting. — ^The  number  of  seedlings 
living  in  5  square  meters  is  283,  with  an  average  height  of  11 
centimeters.  The  estimated  number  of  seedlings  per  hectare  is 
566,000. 

INDICATED   FUTURE    WORK    FOR   THE  YEAR    1917. 

Broadcasting  seed. — It  is  planned  to  broadcast  all  the  cogon 
areas  above  Mangilamon  River  beginning  from  the  Mananga 
River,  following  the  Cebu-Toledo  Road  as  far  as  Camp  No.  7. 

Bagilumbang  planting. — ^AU  poor  caingins  inside  the  Manan- 
ga-Bulacao  and  Mananga-Pingan  Blocks  and  the  caiiigins  along 
the  road  in  Pingan-Mangilamon  Block  will  be  planted  with  ba- 
gilumbang seeds. 

Stock  in  the  nursery. — The  stock  in  the  nursery  will  be  planted 
in  richer  caingins  in  the  upper  part  of  the  estate. 

DIVISION  OF  FOREST  MANAGEBfENT. 

This  division  was  organized  at  the  beginning  of  1915  for  the 
purpose  of  administering  the  long  term  timber  licenses,  generally 
known  as  concessions,  and  the  larger  annual  licenses  for  saw- 
mills, granted  by  the  Bureau  of  Forestry,  and  for  fostering  a 
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better  understanding  between  the  Director  of  Forestry  and  the 
lumbering  interests  of  the  Islands.  The  policy  governing  this 
work  during  1916  has  been  along  the  same  general  lines  as  for 
the  previous  year,  with  such  minor  changes  as  experience  has 
shown  would  work  to  the  mutual  benefit  of  the  Government  and 
the  lumber  industry. 

In  the  administration  of  the  large  cutting  areas  the  main 
objects  have  been:  to  determine  the  correct  amount  of  timber 
cut  by  each  licensee  by  scaling  the  logs,  which  is  the  basis  for 
the  assessment  of  forestry  charges;  to  encourage  the  closest 
possible  utilization  of  the  merchantable  timber;  to  keep  the 
Director  of  Forestry  informed  as  to  the  general  conditions  of 
the  lumber  industry;  and  to  propose  and  enforce  such  regula- 
tions as  will  assure  the  natural  reforestation  of  cut-over  forest 
land.  The  pursuance  of  this  work  has  demanded  that  selected 
rangers  be  stationed  at  each  of  the  sawmills  and  that  their  work 
be  inspected  as  frequently  as  possible  by  experienced  men.  One 
man  has  been  constantly  employed  throughout  the  year,  not  only 
in  checking  the  log  scale,  but  in  assisting  the  scalers  in  making 
mill  studies  and  in  conducting  practical  demonstrations  in  the 
woods  and  mills  in  order  that  the  rangers  should  obtain  a  broader 
understanding  of  their  duties.  The  greater  part  of  the  men 
chosen  for  this  division,  after  two  years  of  training,  are  handling 
the  work  with  a  great  deal  of  credit  to  themselves  and  to  the 
Bureau  and  in  time  promise  to  be  valuable  men  in  the  lumbering 
industry,  but  a  considerable  percentage  of  them,  although  effi- 
cient in  other  phases  of  forest  work,  were  found  unfit  for  these 
particular  duties. 

The  unanimous  protest  of  the  Philippine  lumbermen  relative 
to  the  log  scaling  law  which  went  into  effect  on  July  29,  1915, 
has  gradually  abated.  Some  of  them  still  object  on  the  ground 
that  the  prices  charged  for  timber  by  the  Government  are  ex- 
cessive, but  in  general  there  is  little  complaint  and  all  of  them 
freely  admit  a  decided  increase  in  the  ability  of  the  scalers 
during  the  past  two  years.  The  policy  of  establishing  forest 
stations  at  each  of  the  mills  and  having  a  Bureau  representative 
constantly  on  hand  for  the  purpose  of  carrying  on  the  conces- 
sion and  license  administration,  and  the  frequent  inspections  by 
men  from  the  head  office  have  done  a  great  deal  to  bring  about 
a  better  understanding  between  the  Bureau  and  the  lumbermen ; 
and  it  is  sincerely  hoped  and  expected  that,  as  our  men  become 
more  familiar  with  the  practical  side  of  the  lumbering  opera- 
tions, they  will  be  of  actual  assistance  to  the  operators  as  well  as 
to  the  Government. 


89 

The  personnel  of  this  division  consists  of  a  forester  as  chief 
with  headquarters  in  Manila,  two  American  field  assistants  and 
fifteen  rangers,  all  of  whom  are  called  upon  to  do  more  or  less 
work  in  other  divisions. 

liUMBER    Iin>USTRY\ 

The  Philippine  lumber  industry  for  1916,  as  compared  with 
the  two  previous  years,  has  enjoyed  a  certain  degree  of  pros- 
perity which  at  this  time  sees  nearly  all  of  the  mills  running 
successfully  and  not  a  few  preparing  to  increase  their  output 
by  working  double  shifts  or  by  the  installation  of  additional 
machinery.  This  optimism  and  renewed  activity  are  due  to  a 
great  extent  to  favorable  prospects  for  the  immediate  future, 
based  on  the  increase  in  sales  and  the  unprecedented  demand 
for  Philippine  lumber,  particularly  in  the  Far  East.  The  first 
year  after  the  beginning  of  the  European  war  saw  the  lumber 
business  badly  disrupted  and  it  was  well  into  the  second  year 
before  a  readjustment  of  conditions  began  to  make  it  possible 
for  the  mills  to  operate  even  at  a  very  small  margin  of  profit. 

Immediately  after  the  beginning  of  the  war  there  was  but 
little  demand  for  lumber  and,  as  the  dealers  had  a  large  supply 
on  hand,  the  prices  very  naturally  dropped  far  below  normal 
while  freight  rates  advanced  to  prohibitive  figures  for  such  com- 
modities as  lumber.  Then  too,  there  was  a  considerable  rise  in 
the  prices  of  logging  and  milling  supplies  and  equipment,  which 
necessarily  increased  the  cost  of  production.  This  factor  alone 
would  have  seriously  retarded  the  industry  even  under  normal 
conditions;  the  final  result  being  that  many  of  the  mills  were 
forced  to  close  down  and  those  that  continued  to  operate,  with 
a  very  few  exceptional  cases,  did  so  at  a  loss. 

The  universal  shortage  of  freight  space  was,  and  is  now,  more 
keenly  felt  on  the  Atlantic  than  on  the  Pacific,  and  in  turn, 
freight  across  the  Pacific  is  more  difiicult  to  obtain  than  between 
Par  Eastern  ports  with  rates  respectively  higher,  which  with 
other  conditions  is  working  to  the  advantage  of  the  Philippine 
lumber  business.  Shortly  after  the  first  of  the  year,  the  law 
of  supply  and  demand  began  to  assert  itself  and  the  one  con- 
dition, that  of  unusually  high  freight  rates,  which  more  than 
all  others  had  previously  caused  the  depression,  is  now  having 
an  exactly  opposite  effect.  Prohibitive  Atlantic  freight  charges 
had  caused  a  temporary  shortage  of  African,  Cuban,  and  Hon- 
duras mahogany  in  the  United  States  and  this  afforded  an  ex- 
cellent opportunity  for  the  introduction  of  certain  grades  of  Phil- 
ippine lumber.    Trans-Pacific  freight  space  was  high  but  still 
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obtainable  and  the  increased  price  received  for  our  lumber  made 
it  possible  to  ship  it  at  a  profit. 

The  amount  of  sawn  lumber  and  timbers  shipped  to  the  United 
States  for  1916  is  14,880  cubic  meters,  or  roughly  6,809,000  board 
feet,  having  a  declared  valuation  of  ^659,186  as  compared  with 
10,451  cubic  meters  or  4,432,000  board  feet  valued  at  ¥=469,785 
for  1915.  All  of  the  shipments  have  proven  very  satisfactory 
and  the  indications  are  that  a  permanent  market  has  been  estab- 
lished for  certain  species  of  our  woods.  While  exceedingly 
high  freight  rates  have  been  paid  on  these  shipments,  the  price 
received  has  more  than  counterbalanced  them  and  the  fact 
that  bottoms  were  procurable  even  at  greatly  advanced  figures 
proved  to  be  a  big  advantage  over  the  Mexican  and  African 
lumbermen,  who  were  unable  to  obtain  shipping  space  at  any 
price. 

Perhaps  the  greatest  advantage  achieved  by  the  industry 
during  the  year  is  that  the  prevailing  conditions  made  it  pos- 
sible for  us  to  demonstrate  our  ability  to  supply  the  demand^ 
and  to  show  with  what  quality  of  lumber  that  demand  would 
be  supplied.  Our  export  shipments  as  compared  with  other 
timber  producing  countries  have  been  few  and  small,  but  they 
have  consisted  of  many  species  and  grades  which  have  reached 
a  variety  of  markets  where  they  have  invited  more  or  less  favor- 
able publicity  amongst  lumber  dealers,  with  the  result  that  at 
the  present  time  the  mills  have  more  orders  than  they  can  fill, 
many  of  the  orders  being  from  New  Zealand,  Australia,  India, 
and  China,  and  for  widely  varying  requirements.  The  principal 
demand,  however,  from  these  countries,  excepting  China,  has 
been  for.  railroad  ties  and  squared  logs,  but  of  these  very  few 
have  been  shipped. 

At  the  close  of  this  year  practically  all  of  the  mills  are  running 
and  the  prospects  for  1917  are  good.  Many  applications  for 
timber  licenses  and  inquiries  concerning  timber  supply  are  being 
received  by  the  Bureau  and  the  indications  are  that  there  will 
be  several  additional  mills  operating  in  the  Islands  before  the 
close  of  the  year  1917. 

THE  CHINA  MARKGTS. 

The  unusual  opportunity  afforded  for  the  extension  of  the 
Philippine  lumber  business  in  the  United  States,  caused  by  the 
universal  chaotic  shipping  conditions,  is  jstill  present,  and  to 
an  even  greater  extent,  in  the  Hongkong  and  China  markets. 
Because  of  trans-Pacific  freights  being  scarcer  and  correspond- 
ingly higher  than  between  Far  Eastern  ports,  the  large  quantity 
of  lumber  from  British  Columbia  and  the  Northwestern  United 
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States  which  formerly  went  to  China  is  now  beinsr  replaced  by 
our  woods.  Some  of  the  Philippine  mills  are  running  almost  ex- 
clusively on  orders  from  China  and  practically  all  of  them  have 
booked  some  orders  from  firms  in  that  country.  New  markets 
have  been  found  in  this  field  for  Philippine  woods  in  the  form 
of  barrel  staves  and  box  shooks,  which  would  probably  never 
have  developed  had  shipping  conditions  been  normal,  but  now, 
since  these  products  have  been  introduced,  it  can  be  expected 
that  by  the  time  conditions  are  again  settled  they  will  have 
gained  a  sufficiently  firm  footing  to  at  least  survive  on  a  com- 
petitive basis. 

The  amount  of  Philippine  timber  and  lumber  exported  to 
Hongkong  and  China  for  the  year  1916  as  shown  by  the  records 
of  the  Bureau  of  Customs  is  as  follows: 


To  China: 

Timber 

Lnmber 

Total  to  China 

To  Honsrkonff: 

Timber 

Lumber .. ... 

Totltl  to  Manekoae 

Total  timber  and  lumber  to  Honskonff  and  China 


Cubic 
meters. 


190 
16,270 


15.294 


41S 
9.266 


9.068 


24.962 


Board  feet. 


80.690 
6,474.480 


6.666.040 


176.112 
8.924,120 


4.0^.282 


10.664.272 


Value. 


M.484 
264.828 


264,312 


6.474 
92.949 


99.428 


868.786 


Comparative  figures  for  previous  years  are  not  available,  but 
it  is  known  that  the  lumber  trade  with  China  and  Hongkong 
for  1916  nearly  trebled  that  of  1915  and  that  there  has  been 
a  marked  advance  in  prices  for  Philippine  lumber  during  that 
period. 

The  following  is  an  extract  from  the  report  of  the  chief  of 
the  division  of  forest  management,  L.  R.  Stadtmiller,  on  the 
conditions  of  the  China  lumber  market,  which  was  investigated 
by  him  while  on  vacation  during  the  latter  part  of  1916  : 

The  Hongkong  market  differs  from  the  rest  of  the  China  coast  markets 
in  that  it  will  take  many  grades  of  all  species  of  lumber,  provided  that 
these  can  be  gotten  down  to  a  price  which  will  allow  their  successfully 
competing  with  the  Borneo  woods.  At  the  present  time  the  market  in 
Hongkong  demands  mostly  logs  and  those  of  the  lauans,  apitong,  guijo 
and  yacal.  Competition  with  the  Borneo  woods  is  very  strong  in  that  they 
sell  for  slightly  less  than  the  Philippine  woods  can  be  placed  on  this 
market.  This,  however,  would  not  defeat  the  development  of  our  lumber 
trade  in  China,  as  the  Chinese  have  a  preference  for  Philippine  lumber. 

At  present  the  market  demands  timber  mostly  in  the  form  of  logs,  but 
it  is  believed  here  also  that  if  correctly  handled  the  trade  can  gradually 
be  broken  in  to  take  the  manufactured  lumberl 
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Throughout  the  rest  of  China,  that  is  from  Hongkong  north,  the  market 
was  found  to  differ  from  that  of  Hongkong  in  that  practically  the  only  use 
for  which  Philippine  woods  can  be  introduced  is  for  interior  trim,  floors, 
etc.  The  middle  and  northern  markets  of  China  are  supplied  with  fir  and 
pine  at  a  cheaper  price  than  Philippine  woods  can  ever  be  put  in  these 
markets  and  therefore  fir  and  pine  lumber  will  always  hold  first  place  for 
the  cheaper  construction  woods  and  for  woods  of  which  seasoned  material  of 
long  dimensions  is  demanded.  In  spite  of  the  fact  that  it  appears  that 
Philippine  woods  only  have  a  future  for  interior  trim,  etc.,  it  is  believed 
that  the  market  for  this  purpose  is  practically  an  unlimited  one,  as  China 
itself  has,  comparatively  speaking,  no  hardwoods  of  its  own.  Added  to 
this  is  the  fact  that  the  Chinese  people  have  a  natural  love  for  hardwoods 
which  they  use  in  their  houses  and  in  making  their  furniture. 

As  an  indication  of  the  possibilities  of  the  China  lumber  mar- 
ket, figures  are  submitted,  obtained  from  the  consul  general  at 
Shanghai,  as  to  the  quantity  of  wood  imported  into  China  and 
Shanghai : 

Imported  into  M  China. 


191S 

1914 

1916 

Board  feet. 

Value. 

Board  feet. 

Value. 

Board  feet. 

Value. 

Softwoods 

168.602.884 
81.928.184 

12.878.819 
796.696 

204.075.846 
42.784.872 

18.260.201 
1.017.028 

88,372,228 
26.607.848 

$1, 626,948 

Hardwoodi 

688,710 

Total 

191,681,068 

8.674.812 

246.860.717 

4.277,228 

118.880.076 

2.109L668 

Imported  into  Shanghai  alone. 


1914 

1916 

Board  feet. 

Value. 

Board  feet. 

Value. 

Softwoods 

98.011.090 

16.989.984 

1. 139. 062 

$1,676,724 

896.866 

88.869 

66.487.872 
8.429.748 
1.716.004 

1866.616 

Hard  wood  t. 

177.204 

Teak 

110.121 

Total 

116. 140. 126 

2.060.449 

66,682.624 

1.248,840 

It  will  be  readily  seen  that  1914  was  the  banner  year,  when 
the  imports  of  softwoods  were  some  200,000,000  feet,  of  which 
40  to  50  per  cent  came  from  the  United  States,  the  remainder 
coming  mostly  from  Japan.  In  1915  this  importation  fell  to 
88,000,000  feet,  due  almost  wholly  to  the  jump  in  freight  rates 
after  the  war  started. 

LOCAIi  MARBJBT. 

Although  the  consumption  of  lumber  in  the  Islands  for  the 
past  year  has  been  about  normal,  there  has  been  a  decided  change 
in  the  source  of  supply,  which  has  materially  assisted  the  Phil- 
ippine lumber  industry.  The  large  quantity  of  Oregon  pine 
previously  brought  into  this  country  and  sold  at  comparatively 
low  prices  has  within  the  last  year  been  entirely  replaced  by 
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native  lumber.  A  second  contract  for  native  timber  awarded 
by  the  United  States  Army  Quartermaster's  Corps  for  1916 
speaks  well  for  its  quality  and  excellence  of  manufacture.  In 
1915  that  department  purchased  approximately  three  and  one- 
half  million  feet  of  Philippine  lumber  and  this  year  nearly  the 
entire  United  States  Army  requirements  for  the  Philippine  De- 
partment, about  six  million  board  feet,  has  been  contracted  for 
with  local  mills.  The  unusually  large  amount  of  lumber  shipped 
to  the  States  and  China  has  greatly  stimulated  the  local  market 
in  that  the  yards  have  not  been  overstocked,  as  they  have  pre- 
viously been,  and  prices  have  advanced  to  a  point  where  lumber 
can  be  readily  sold  at  a  profit.  The  amount  of  lumber  used  in 
the  Philippine  Islands  during  1916  is  between  thirty  and  thirty- 
five  million  board  feet,  which  is  a  slight  increase  over  the  two 
previous  years. 

GRADING  BUIiES. 

It  is  to  be  regretted  that  the  increased  activity  of  the  lumber 
industry  has  not  brought  about  some  progress  in  the  matter 
of  grading  rules  for  Philippine  lumber.  Rules  were  adopted  by 
the  National  Hardwood  Lumber  Association  of  the  United  States 
for  certain  species  of  this  lumber  going  to  America,  but  they 
are  far  from  being  practicable  and  it  is  doubtful  if  they  will 
ever  be  employed.  Most  of  the  lumber  going  to  that  market 
is  sold  under  the  ''mahogany"  rules  of  the  association,  which 
are  more  applicable  to  Philippine  lumber  than  any  others  yet 
formulated.  The  only  rules  existing  for  Philippine  lumber,  aside 
from  the  above  mentioned,  are  those  proposed  by  the  Bureau 
of  Forestry  several  years  ago,  which  in  themselves  do  not  com- 
pletely or  adequately  cover  local  conditions,  and  were  intended 
only  as  a  basis  from  which  feasible  rules  could  be  developed  by 
the  manufacturers.  In  the  absence  of  other  rules,  however,  they 
are  employed  in  the  purchase  of  all  native  lumber  used  by  the 
Army,  Navy,  and  Insular  Governments,  which  amounts  to  ap- 
proximately one-fourth  of  our  total  lumber  production.  It  is 
the  opinion  of  the  Bureau  of  Forestry  that  there  is  no  action 
within  the  power  of  the  Philippine  lumbermen  that  would  aid 
their  business  to  such  an  extent  as  a  lumberman's  association 
which  would  formulate  and  adopt  practicable  grading  rules  and 
compel  its  members  to  adhere  to  them.  The'  rules  adopted  by 
the  National  Hardwood  Lumber  Association  for  Philippine 
lauans  are  merely  the  rules  for  African  and  Mexican  mahogany, 
slightly  changed,  with  the  obvious  purpose  of  admitting  a  poorer 
quality  of  our  lumber  than  is  expected  of  the  above-mentioned 
species.  We  feel  that  our  lumber  is  not  inferior  and  while  some 
localities  produce  a  large  percentage  of  low  grades,  by  far  the 
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larger  amount  is  exceedingly  high  grade  and  needs  no  f avoritisnL 
The  rules  in  question  are  unanimously  condemned  by  the  Phil- 
ippine lumbermen  and  it  is  a  certainty  that  very  little  lumber 
will  ever  be  sold  under  them. 

The  main  exceptions  taken  by  this  Bureau  to  the  rules  are 
in  regard  to  the  admission  of  pinholes,  sap,  and  of  light  and 
inferior  lumber  in  the  higher  grades.  To  discuss  these  in  the 
order  mentioned :  The  rules  state,  "Pinworm  holes  not  to  be  con- 
sidered a  defect  in  any  of  the  grades,  excepting  boards  showing 
pinworm  holes,  in  the  rough,  following  and  tracking  with  the 
face/'  A  large  quantity  of  lumber  is  produced  in  this  country 
that  is  reduced  to  a  grade  below  common  because  it  is  perforated 
with  pinholes  and  still  does  not  show  them  '4n  the  rough,  fol- 
lowing and  tracking  with  the  face.''  Boards  that  could  not  be 
used  even  for  rough  construction  because  of  wormholes,  could, 
under  the  rules  for  "Philippine  mahogany,"  be  classed  as  firsts 
and  seconds. 

Regarding  sap,  the  rules  for  African  and  Mexican  mahogany 
admit  one  inch  of  sap  in  the  aggregate,  but  it  is  a  fact  that  our 
larger  exporters  do  not  include  it  in  the  higher  grades  because 
of  its  distinctly  inferior  quality,  although  the  lumber  sold  under 
the  National  Hardwood  Lumber  Association  rules  would  admit 
it  as  a  standard  defect.  The  lumbermen  feel  that  they  would 
prefer  to  keep  the  grade  and  price  up  and  establish  a  reputation 
for  their  product  as  a  first-class  article  rather  than  drop  to  a 
lower  basis  by  admitting  pinholes  and  sapwood. 

Lauans  and  tanguile  from  many  parts  of  the  Islands  are 
practically  free  from  pinholes  and  it  would  be  an  injustice  for 
such  lumber  to  compete  under  rules  that  admit  pinholes  in  lum- 
ber so  long  as  they  do  not  appear  parallel  with  the  face  of  the 
boards.  Furthermore,  it  would  be  very  difficult  to  purchase 
lumber  under  these  rules.  A  buyer  in  the  States  ordering  lum- 
ber from  here  would  have  a  very  indefinite  idea  as  to  what  he 
would  receive.  He  might  receive  a  cargo  of  exceptionally  fine 
tanguile  or  red  lauan,  absolutely  free  from  pinholes  and  he  might 
obtain  a  shipment  containing  80  to  40  per  cent  light  colored, 
wormy  and  less  valuable  lumber. 

The  Philippine  lumbermen  who  have  been  affected  by  them 
think  that  the  rules  are  impracticable  as  the  National  Hard- 
wood Lumber  Association  inspectors  may  be  compelled  to  in- 
spect in  accordance  with  the  rules  governing  the  grade  of  *Thil- 
ippine  mahogany,"  and  they  are  making  an  effort  to  prevent  this 
by  specifying  in  the  sale  agreement  that  the  timber  be  graded 
according  to  African  and  Mexican  mahogany  rules. 
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OPPOBTUXITIES  FOB  liUBiBER  80HOONJBBS. 

That  the  Philippine  Islands  offers  an  attrac^ve  field  for  the 
operation  of  several  "auxiliary"  lumber  schooners  with  a  carry- 
ing capacity  of  from  two  hundred  and  fifty  thousand  to  three 
hundred  and  fifty  thousand  feet  is  indicated  by  the  prevailinsr 
frei^rht  rates  on  lumber  between  Philippine  ports,  and  the  large 
amount  of  business  that  could  be  had  in  this  particular  line.  For 
the  past  two  years  there  have  been  considerable  quantities  of 
lumber  at  practically  all  of  the  mills  which  could  not  be  sold 
because  of  the  impossibility  of  obtaining  boats  to  carry  it  to  the 
market  A  few  small  boats  that  make  a  practice  of  carry- 
ing lumber  are  proving  to  be  good  investments  and  as  the 
amount  of  lumber  awaiting  shipment  greatly  exceeds  their 
carrying  capacity,  it  is  only  natural  that  they  operate  in  but 
a  short  radius  from  Manila,  thus  leaving  the  more  isolated 
mills  to  market  their  product  as  best  they  can.  The  larger 
inter-island  boats  are  not  equipped  for  carrying  lumber  and 
it  is  difficult  to  induce  them  to  receive  even  small  shipments  at 
exhorbitant  rates.  The  freight  rate  on  lumber  for  the  past 
year  between  Mindanao  points  and  Manila  is  more  than  be- 
tween Mindanao  and  Hongkong,  and  even  Shanghai,  which 
is  explained  by  the  fact  that  shipments  to  foreign  ports  are 
carried  in  foreign  bottoms  while  the  interisland  cargos  are 
confined  to  local  boats.  This  peculiar  condition  is  directly  re- 
sponsible for  the  large  decrease  in  lumber  shipments  from  Min- 
danao to  Manila  which,  in  turn,  has  resulted  in  an  increased 
price  of  lumber  to  the  Manila  consumer  without  materially  ad- 
vancing the  price  to  the  Mindanao  mill  men. 

The  wooden-deep-sea  lumber  schooners  with  internal  com- 
bustion engines  have  proven  a  success  along  the  Northwest  coast 
and  there  is  no  apparent  reason  why  they  would  not  be  equally 
successful  here.  The  first  cost  of  these  vessels,  as  well  as  their 
maintenance  and  operating  cost,  is  comparatively  small  and  their 
carrying  capacity  and  range  of  adaptability  are  large.  The 
lumber  production  of  Mindanao  at  the  present  time  justifies  the 
construction  of  two  or  more  vessels  of  this  type  with  a  capacity 
of  200  M  to  250  M  feet  and  the  market  that  could  be  developed 
for  lumber  and  logs  in  China,  India,  and  Australia  is  far  in 
excess  of  anything  yet  accomplished  in  the  Philippine  lumber 
industry.  During  the  past  year  many  orders  have  been  re- 
ceived from  Australia  and  India  for  logs,  squared  timbers  and 
flitches  which  could  not  be  accepted  because  of  the  lack  of  trans- 
portation. Conditions  at  this  time  are  very  favorable  for  the 
development  of  the  log  and  timber  business,  particularly  in  Aus- 
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tralia,  and  the  construction  of  boats  capable  of  handling  this 
trade  in  conjunction  with  the  general  inter-island  lumber  trans- 
portation suggests  itself  as  an  attractive  business  proposition. 

COMPARAXrVE:  FORBST  CHARGES* 

During  the  past  two  years  there  has  been  considerable  dis- 
satisfaction among  the  lumbermen  in  regard  to  the  assessment 
of  forestry  charges.  Act  No.  2451,  passed  by  the  third  session 
of  the  Philippine  Legislature,  which  went  into  effect  on  July  29, 
1915,  states  that  all  timber  cut  in  public  forests  shall  be  meas- 
ured in  the  round  before  it  is  sawed  and  that  a  reasonable  deduc- 
tion shall  be  made  for  natural  defects  by  authorized  scalers. 
As  no  other  than  metric  units  of  measurement  are  recognized 
by  the  laws  of  the  Philippine  Islands,  it  is  necessary  that  the 
contents  of  logs  be  determined  in  cubic  meters  or  fractions 
thereof;  and  while  it  was  not  the  intent  or  purpose  of  the  law 
to  increase  forestry  charges,  its  enforcement  has,  nevertheless, 
resulted  in  an  increase  of  from  20  to  30  per  cent  over  those 
received  under  the  previous  method  of  collection.  As  practically 
all  of  the  Philippine  lumber  industry  is  conducted  on  the  basis 
of  the  English  ''board  foot"  as  the  unit  of  measurement,  it  is 
only  to  be  expected  that  considerable  confusion  and  dissatis- 
faction results  in  the  association  of  the  production  of  the  mills 
in  board  feet  with  the  log  scale  in  cubic  meters,  which  represents 
the  solid  merchantable  contents  of  the  logs  including  the  un- 
avoidable waste  in  the  form  of  slabs,  sawdust,  and  trimmings. 
The  following  table  is  presented  to  show  the  forestry  charge 
per  cubic  meter,  log  scale,  per  group,  and  the  corresponding 
resultant  charge  per  one  thousand  board  feet  actually  paid  on 
manufactured  lumber,  depending  on  the  amount  of  merchantable 
timber  wasted  in  sawing ;  or  in  other  words,  upon  the  closeness 
of  utilization: 

Comparison  of  forestry  charges,  cubic  meters,  log  scale  as  against  actual 

hoard  feet  produced  in  miUs, 


ChargeB  per  cubic  meter. 


60  per  cent.  66  per  cent. 


Fourth  sroup,  PO.  GO 
Thirdffroup,  Pl.OO- 
Second  ffroup,  PI.  60 
First  ffroup.  P2. 60  ._ 


Chanres  per  M  board  feet  depending  on  the 
percentaffCB  of  utilisation. 


PI.  97 
8.94 
6.90 
9.86 


70  per  cent. 


PI.  81 
8.62 
6.48 
9.06 


Tipereent. 


PI.  69 
8.87 
6.06 
8.42 


PI.  67 
8.14 
4.71 
7.W 


Simply  stated,  these  figures  mean:  That  when  sound,  fourth 
group  logs,  the  forestry  charge  on  which  is  W.50  per  cubic 
meter  (424  board  feet)  are  sawn  into  lumber  in  a  mill  that 
utilizes  but  60  per  cent  of  the  merchantable  contents  of  the  logs» 
the  forestry  charge  per  one  thousand  board  feet  is  ^1.97 ;  and  if 
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stiwn  in  a  mill  that  utilizes  76  per  cent,  the  charge  per  thousand 
board  feet  is  n.57;  which  is  equally  true  of  all  groups  based 
on  the  respective  price  per  cubic  meter.  A  sawmill  sawing  first 
group  timber,  the  legal  forestry  charge  on  which  is  ?2.50  per 
cubic  meter,  in  a  mill  utilizing  60  per  cent  of  the  raw  material 
pays  forestry  charges  at  the  rate  of  1P9.85  per  thousand  board 
feet  and  if  in  a  mill  that  utilizes  76  per  cent,  at  the  rate  of 
f7.86  per  M  board  feet.  This  method  of  measurement  differs 
from  that  in  vogue  in  the  United  States  and  Canada  in  that  it 
compels  the  licensee  to  assume  the  burden  of  waste  incident  to 
lumber  manufacture. 

As  a  whole  the  above  charges  per  thousand  feet  as  compared 
with  timbers  of  similar  mechanical  properties  of  the  United 
States  and  other  timber  producing  countries  are  comparatively 
low  and  it  is  felt  that  any  reduction  in  price  would  have  no  other 
material  results  than  to  increase  waste. 

THE  WORK  IX  BENGU£T. 

The  Baguio  Forest  Nursery  is  maintained  for  the  purpose  of 
raising  species  which  are  adapted  for  reforestation  purposes  in 
the  Mountain  Province  region.  Reforestation  is  greatly  needed 
in  the  Baguio  City  Reservation  and  the  surrounding  country; 
there  is  a  large  and  constant  demand  for  firewood  and  timber  and 
in  time  the  existing  stands  will  be  so  thinned  by  constant  use 
that  they  will  be  unable  to  meet  the  demand  in  the  future.  Of 
equal  importance  is  the  problem  of  reforesting  the  extensive 
grass  areas  in  the  mining  district,  where  the  supply  of  timber  is 
diminishing  and  already  many  disputes  have  arisen  regarding 
the  rights  of  several  parties  to  secure  timber  from  claimed  tracts. 
Provident  companies  have  offered  to  cooperate  with  the  Bureau 
of  Forestry  in  planting  up  the  denuded  hills  adjoining  the  mines, 
both  to  assure  the  future  supply  of  mine  timbers  and  to  protect 
the  stream  sources,  as  some  companies  depend  on  water  power 
to  operate  their  mills.  So  far.  the  reforestation  trials  in  Baguio 
consists  of  2,777  plants,  representing  ten  different  species  set 
out  on  grass  land,  and  in  broadcast  sowing  of  Benguet  pine  on 
the  same  type  of  land. 

The  nursery  is  also  used  to  raise  ornamental  shrubs  and  trees 
which  are  distributed  free  of  charge  to  private  persons  and  to 
supply  the  city  of  Baguio  with  the  plants  needed  for  the  beau- 
tification  of  its  parks  and  avenues.  For  this  work  of  co3pera* 
tion,  the  city  pays  the  wages  of  five  permanent  laborers,  which 
number  is  increased  when  the  amount  of  work  demands  it. 
During  1916,  6,178  plants  have  been  disposed  of  in  this  manner, 
having  a  sale  value  of  about  ^4,642.15. 
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About  a  year  ago,  the  delegate  of  the  Secretary  of  the  Interior 
made  certain  arrangements  with  this  Bureau  for  the  Baguio 
nursery  to  aid  in  the  introduction  of  valuable  economic  trees 
such  as  cinchona,  pili,  and  mango,  for  distribution  to  the  Igorot 
inhabitants.  Past  work  has  shown  that  the  native  lowland 
species  will  not  grow  successfully  in  Baguio  if  not  properly  cared 
for,  so  great  care  is  exercised  in  their  propagation  and  handling. 
The  above  arrangement  resulted  in  the  assignation  of  ?250  from 
the  appropriation  for  Act  No.  2444  to  be  expended  in  the  build- 
ing of  glass  frames  in  the  Baguio  nursery  for  the  propagation 
of  imported  seeds.  The  plans  for  the  coming  year  include  trials 
of  grafting  and  budding  some  of  the  unsuccessful  exotic  species 
on  native  stocks,  as  well  as  the  continuation  of  tests  of  the  avail- 
able economic  species. 

The  assistant  forester  assigned  to  this  work  of  reforestation 
and  nursery  care  is  doing  administrative  work  in  supervising 
the  work  of  the  officer  in  charge  of  the  Benguet  district,  espe- 
cially in  granting  grazing  aiid  caingin  permits. 

With  the  increased  use  of  firewood  and  timber  in  the  Benguet 
region  and  the  small  stands  of  pine,  it  was  found  necessary  to 
have  a  preliminary  working  plan  for  the  intelligent  management 
and  administration  of  the  remaining  pine  stands  and  the  assist- 
ant forester  will  prepare  such  a  plan  the  coming  year. 

This  region  is  the  centre  of  mining  in  the  Philippine  Islands 
and  great  inroads  have  been  made  on  the  stands  of  pine  located 
on  mining  claims  and  on  stands  in  the  vicinity  of  claims.  Whole 
areas  have  been  denuded  to  such  an  extent  that  certain  mining 
companies  are  not  only  short  of  timber  but  water  as  well,  and 
furthermore,  due  to  the  geological  formation  existing  in  this 
region  coupled  with  the  removal  of  the  soil  cover,  large  slides 
have  occurred.  The  larger  mining  companies  have  taken  the 
matter  up  with  the  Bureau  to  cooperate  in  reforestation  of  such 
areas. 

Another  feature  of  the  Bureau's  work  in  connection  with 
mining  is  the  abuse  of  the  mining  law  in  staking  out  mining 
claims  by  so-called  prospectors  for  the  sole  purpose  of  controlling 
the  timber  on  the  claims,  and  either  selling  outright  the  claims 
so  staked  to  the  larger  legitimate  mining  companies  in  need  of 
timber,  or  obtaining  an  ordinary  timber  license  and  selling  the 
timber  from  their  alleged  claims  to  the  operating  mining  com- 
panies as  needed.  The  Bureau  has  changed  its  policy  in  that 
no  more  ordinary  timber  licenses  are  granted  to  holders  of 
claims  who  are  not  bona  fide  operators,  but  the  present  mining 
law  is  so  ambiguous,  so  lax  in  many  of  its  requirements  that  it 
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is  impossible  under  present  conditions  for  the  Bureau  to,  contrd 
the  situation  as  fully  as  is  necessary.  Tlie  Bureau  of  Forestry 
should  be  given  full  control  of  the  timber  on  all  mining  claims, 
allowing  each  bona  fide  miner  sufficient  timber  for  proper  de- 
velopment, the  judgment  of  what  constitutes  proper  develop- 
ment to  be  decided  by  the  Government  entities  concerned,  after 
which  the  miner  should  be  made  to  take  out  an  ordinary  timber 
license  under  the  Bureau's  regulations^  Only  in  this  way  can 
future  supply,  denuding  of  the  country,  slides  and  constant  fric- 
tion between  miners  as  well  as  licensees  be  adequately  controlled. 

COOPERATION. 

During  the  year  the  Bureau  of  Forestry  cooperated  with  the 
United  States  Army  Quartermaster  Corps  and  with  the  United 
States  Navy  in  the  inspection  and  identification  of  cargoes  of 
Philippine  lumber  at  various  times,  as  well  as  codperation  in 
reforestation  with  the  United  States  Army  at  Camp  John  Hay, 
Baguio,  on  the  areas  surrounding  the  hydroelectric  plant  at  that 
place.  Forest  reconnaissances  were  made  for  the  military  au- 
thorities, principally  on  small  areas,  from  the  standpoint  of  mili- 
tary usefulness,  of  the  stand  of  timber  and  minor  forest  products. 

The  various  local  and  foreign  firms  dealing  in  lumber  and 
minor  forest  products  have  constantly  made  use  of  this  Bureau 
for  information  concerning  supply  and  the  Bureau  has  acted  as 
intermediary  between  these  firms  and  the  various  licensees  for 
the  mutual  benefit  of  both,  as  well  as  of  the  Government. 

The  distribution  of  seeds  for  beautification  work  as  well  as 
plantations  was  carried  on  throughout  the  Islands  and  active 
cooperation  with  the  Bureau  of  Public  Works  in  its  roadside 
planting  plan  was  continued.  Botanical  collections  for  special 
purposes  in  making  the  study  of  economic  forest  species  of  the 
Islands,  such  as  the  citrus  fruits,  were  made  in  co5peration  with 
the  Bureau  of  Agriculture  in  Manila  and  with  the  Department 
of  Agriculture  at  Washington,  D.  C.  Wood  identification  for 
local  contractors  as  well  as  in  cases  of  dispute  in  the  sale  of 
timber  was  continued.  Work  was  carried  on  in  cooperation  with 
the  Department  of  Mindanao  and  Sulu  in  preparing  working 
plans  for  the  watershed  of  Zamboanga,  teak  plantations  in  Jolo, 
and  in  the  reconnaissance  of  the  Lake  Lanao  plateau.  The 
Bureau  of  Forestry  cooperated  with  the  Bureau  of  Science  in 
making  study  of  the  rope  industry,  using  bast  fibers  of  forest 
trees,  in  the  northern  part  of  Luzon,  in  collecting  samples  of 
herbarium  materials,  etc.,  as  well  as  in  the  collection  of  materials 
for  a  complete  study  of  medicinal  plants  occurring  in  the  forests 
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and  in  the  testing  of  construction  timbers.  .  Cooperation  has 
been  carried  on  with  several  mining  companies  and  in  reforesting 
denuded  areas  for  assured  water  supply,  firei^'ood,  and  future 
mining  props.  The  Bureau  has  extensively  cooperated  with 
various  manufacturing  companies  in  trying  to  relieve  the  fuel 
situation  brought  on  by  the  high  price  of  coal  in  furnishing 
firewood  as  a  substitute. 

Active  part  was  taken  by  the  majority  of  the  field  personnel 
of  the  Bureau  in  codperation  with  the  Bureau  of  Education  in 
making  arbor  day  a  success,  as  well  as  school  garden  days  and 
clean-up  week. 

Forest  officers  codperated  in  the  locust  campaign  by  reporting 
swarms  of  locusts  to  the  local  officials. 

THE   FUXZi   SITUATION. 

During  the  last  half  of  the  year  the  price  of  coal  has  gone  up 
to  the  extent  that  in  December  Japanese  coal  was  selling  at  from 
>P25  to  92S  per  ton  and  the  situation  became  very  acute;  to 
relieve  this  condition  the  Bureau  lent  all  its  energies  to  increasing 
the  output  of  firewood,  and  licenses  were  issued  for  every  avail- 
able area  under  strict  regulations  that  the  licensee  would  have 
to  use  his  area  to  the  fullest  extent  or  his  license  would  be  can- 
celed and  giveii  to  one  of  the  many  other  applicants. 

The  increase  in  the  number  of  licenses,  coupled  with  the  en- 
forced use  of  the  license,  immediately  began  to  be  felt  in  the 
larger  centers  by  the  population  and  to-day  the  United  States 
Army  is  using  firewood  in  place  of  coal  to  a  considerable  extent. 

The  Manila  Railroad  is  using  firewood  in  their  locomotives 
on  the  south  lines  and  the  Philippine  Railway  on  the  Island  of 
Panay  is  using  upland  firewood  exclusively,  the  general  mana- 
ger stating  that  2  to  2^  cords  of  wood  equal  a  ton  of  Japanese 
coal,  which  amounts  to  a  saving  of  W  to  ^10  or  more  on  every 
ton  of  coal  for  which  wood  has  been  substitut^/d.  Many  manu- 
facturing plants  are  also  using  firewood. 

In  1915,  218,241  cubic  meters  of  fiirewood  were  cut  on  which 
forest  charges  were  paid,  while  this  year  charges  were  paid  on 
292,336  cubic  meters,  an  increase  of  79,095  cubic  meters;  this 
increase  took  place  in  the  last  three  months  of  the  year.  The 
firewood  cut  from  registered  private  woodlands,  of  which  the 
Bureau  has  no  accurate  record,  has  been  quadrupled,  judging  by 
the  requests  for  registration  and  the  reports  submitted  by  rangers 
on  the  activity  on  private  woodlands.  Excluding  the  unknown 
quantity  of  firewood  from  private  lands  and  assuming  that  only 
half  of  the  above  overproduction  of  79,095  cubic  meters  was  used 
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in  place  of  coal ;  assuming  also  that  2^  cords  equal  a  ton  of  coal» 
wMch  gives  8.87  cubic  meters  of  stacked  wood  equal  to  a  ton 
of  coal ;  and  assuming  finally  that  every  ton  of  coal  displaced 
by  cordwood  means  a  saving  of  ^10,  then  we  get  a  saving  of 
4,458.5  tons  of  coal,  or  ^44,585.  While  it  is  clear  that  these 
figures  cannot  be  considered  as  more  than  a  mere  indication  of 
the  facts,  still  they  show  very  clearly  that  the  encouraging  of 
the  firewood  business  by  the  Bureau  of  Forestry  during  the  last 
year  has  resulted  in  a  very  large  saving  to  the  people  of  the 
Philippines. 

PANAMA-PACIFIC,  FORMOSA,  AND  SAX  DIEGO  EXPOSITIONS. 

The  exhibit  of  the  Bureau  of  Forestry  at  the  Panama-Pacific 
Exposition  in  San  Francisco  was  productive  of  big  results  in 
acquainting  the  people  of  the  United  States  and  foreign  countries 
with  the  forest  products  of  the  Islands  which  has  increased 
the  export  trade  in  forest  products  this  past  year  and  created 
a  demand  for  certain  minor  forest  products  beyond  what  could 
be  supplied. 

The  Exposition  closed  December  20,  1915,  and  the  exhibit 
was  ready  for  shipment  by  January  81,  1916.  A  large  part  of 
the  exhibit  was  shipped  to  Formosa  for  the  exposition  at  Tai- 
hoku,  while  a  small  portion  was  exhibited  at  the  San  Diego 
Exposition,  at  both  places  receiving  the  highest  praise. 

CliERICAIi  WORK. 

As  stated  under  the  heading  of  "Personnel,"  the  services  of 
the  two  American  clerks,  one  of  whom  was  performing  the  duties 
of  stenographer  and  the  other  as  accountant,  were  dispensed 
with  and  their  work  has  been  taken  up  by  Filipino  clerks  al- 
ready employed  in  the  Bureau.  It  is  gratifying  to  report  that 
the  result  accomplished  by  Filipino  employees  was  very  satis- 
factory and  showed  no  detriment  to  the  service.  It  is  only  just 
to  state  that,  with  the  increase  each  year  of  the  field  force  of 
the  Bureau,  no  increase  in  the  clerical  force  has  been  allowed 
and  the  present  clerical  force  is  inadequate  to  conduct  the 
work  promptly  and  efficiently,  necessitating  constant  overtime 
work  without  any  prospects  of  remuneration  by  an  increase 
in  salary  for  increased  responsibility  and  additional  work.  This 
condition  is  not  conducive  to  holding  a  clerical  force  which 
has  been  trained  in  the  specialized  work  necessary  in  the  Bureau 
of  Forestry  and  is  beginning  to  have  its  effect.  One  Filipino 
clerk  resigned  during  the  year,  as  he  was  offered  a  position 
which  pays  more  in  the  forestry  department  of  British  North 
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Borneo.    Another  accepted  a  position  with  the  Chinese  Forest 
Service  at  Peking,  China,  at  a  substantial  increase  in  salary. 

PERSOXNEIi. 

The  most  important  change  which  took  place  in  the  person- 
nel of  this  Bureau  was  the  resignation  of  the  Director,  Mr. 
William  F.  Sherfesee,  whose  retirement  from  the  service  was 
granted  late  in  the  year,  and  the  resignation  and  retirement  of 
the  chief  of  the  divison  of  administration  in  April.  Several 
rangers,  most  of  whom  are  graduates  of  the  Forest  School,  re- 
signed. One  accepted  a  better  paid  position  in  the  forest  depart- 
ment of  British  North  Borneo.  Two  accepted  cadetships  in 
the  Philippine  Constabulary  and  are  now  serving  in  that  Bu- 
reau as  third  lieutenants,  while  the  rest  either  accepted  better 
paid  positions  offered  them  or  they  continued  their  education. 
One  American  forester,  who  was  in  charge  of  the  largest  forest 
district,  resigned  during  the  year,  having  been  offered  a  better 
paid  position  in  British  North  Borneo.  The  services  of  the  two 
American  clerks,  one  of  whom  was  performing  the  duties  of  a 
stenographer  and  the  other  as  accountant,  were  dispensed  with. 
One  Filipino  stenographer  was  offered  a  position  in  British  North 
Borneo  and  resigned;  one  draftsman  and  one  messenger  also 
resigned.  The  following  appointments  were  made  during  the 
year;  21  rangers,  19  of  whom  were  graduated  at  the  forest 
School,  1  formerly  employed  as  temporary  ranger  and  now 
made  permanent,  and  1  reinstated;  1  American  forester  to 
replace  the  forester  that  resigned  during  the  year;  6  clerks, 
2  draftsmen  and  5  messengers.  The  permanent  force  on  Jan- 
uary 1,  1917,  consisted  of:  One  forester  as  Acting  Director, 
6  foresters,  1  wood  technologist,  1  wood  expert,  1  chief  of  forest 
maps,  1  instructor  in  forestry,  2  assistant  foresters,  2  field  assist- 
ants, 107  rangers,  5  draftsmen,  29  clerks,  and  4  messengers, 
besides  the  following  employed  on  a  temporary  status:  2  nur- 
serymen (1  of  whom  devotes  only  one-third  of  his  time  to  this 
Bureau),  1  draftsman,  7  laborers,  1  carpenter,  1  vamisher,  24 
guards,  2  watchmen,  1  chauffeur,  1  launch  engineer,  1  launch 
patron,  1  launch  sailor,  and  one  telephone  operator,  making  a 
total  of  201  employees. 

INSUKPICIENCY  OF  FUNDS  AND  PERSONNEL. 

The  past  year  has  not  only  shown  progress  in  all  the  activities 
of  the  Bureau,  but  new  work  had  to  be  inaugurated  because  of 
certain  conditions  prevailing.  The  increase  for  certain  items 
in  the  appropriations  of  the  Bureau  of  Forestry  for  1916  was 
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so  small,  that  the  force  and  funds  of  the  Bureau  were  by  no 
means  sufficient  to  carry  on  all  work  as  it  should  have  been 
done.  The  Bureau  spent  during  the  past  year  W85,708.09  for 
the  administration  of  16  million  hectares  of  forests  with  a  maxi- 
mum force  of  201  employees  of  all  grades. 

To  show,  in  comparison  with  other  countries  which  in  area 
are  comparable  with  the  Philippines,  what  an  important  position 
forestry  occupies,  in  the  opinion  of  Government  officials  and 
economists,  no  better  example  can  be  cited  than  that  of  Spain. 

Forestry  in  Spain  has  passed  through  endless  vicissitudes. 
While  it  is  true  that,  as  early  as  the  thirteenth  century,  laws  and 
regulations  were  passed  for  the  protection  of  existing  forests 
and  the  reforestation  of  waste  lands,  yet  the  practical  results 
were  almost  nil ;  the  efforts  of  the  sovereigns  in  the  matter  bore 
no  fruit,  because  there  was  never  any  responsible  and  competent 
body  to  carry  out  the  provisions  of  the  laws. 

The  first  step  toward  any  effective  administration  was  taken 
in  1833,  when  a  forest  service  was  organized  as  a  branch  of 
the  body  of  civil  engineers,  while  at  the  same  time  a  special 
school  for  foresters  was  to  be  established ;  this  plan  was  finally 
put  into  effect  in  1846. 

At  present  the  forest  school  has  the  following  staff:  One 
Director,  who  is  also  Director  of  the  Bureau  of  Forestry  (Ins- 
pecci6n  General  de  Montes),  15  foresters,  belonging  to  the  serv- 
ice as  professors,  and  4  assistant  foresters  as  assistant  profes- 
sors^ The  organization  is  modeled  on  that  of  the  German 
forest  schools  and  the  institution  is  the  pride  of  the  Spanish 
Forest  Service. 

The  Bureau  of  Forestry  as  a  separate  government  organiza- 
tion was  created  in  1863 ;  it  was  at  first  under  the  Ministry  of 
Public  Works,  later  under  that  of  Agriculture,  and  since  1910 
under  the  "Ministerio  de  Fomento.'*  For  appointment  as  fores- 
ter in  the  service,  the  applicant  must  have  graduated  from  the 
school,  served  four  years  as  assistant  forester  and, -finally  have 
carried  out  some  special  project  by  way  of  probation. 

For  years  the  forest  service  has  had  to  carry  on  a  constant 
struggle  with  other  and  higher  powers  in  the  Government  in 
defense  of  the  public  forests,  for  the  heavy  public  debt  and  other 
urgent  financial  needs  have  always  threatened  the  alienation  of 
the  greater  part  of  them.  The  Forest  Law  of  1863  specially 
charged  the  Bureau  of  Forestry  with  the  regulation  and  admin- 
istration of  the  public  forests,  but  when  one  remembers  that 
provincial  governors,  other  officials  appointed  by  these,  and 
barrio  officials  had  something  to  say  about  the  nomination  of 
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the  rangers,  it  is  easy  to  see  that  political  influences  often  made 
forest  regulations  null  and  void. 

The  frequent  floods  and  droughts  of  recent  years  and  the  con- 
tinual deficit  in  the  forest  service,  which  all  the  activities  of 
of  the  body  were  unable  to  combat,  finally  forced  the  Govern- 
ment to  give  the  service  the  attention  it  had  long  deserved. 
After  the  loss  of  the  colonies  in  1900,  among  many  other  polit- 
ical changes  there  was  effected  also  a  radical  change  in  the 
forest  service.  The  technical  administration  was  completely 
separated  from  all  political  influences,  being  put  entirely  under 
the  direction  of  the  Ministry  of  Agriculture,  to  concentrate  all 
its  attention  and  efforts  on  the  important  problems  of  forestry. 
At  the  same  time,  the  appropriations  both  for  personnel  and  for 
general  expenses  were  considerably  augmented.  In  1910  there 
were  organized  10  hydrologic  divisions  for  the  study  of  projects 
of  reforestation  and  protection  of  fishing  streams ;  these  are  en- 
tirely distinct  from  the  22  administrative  forest  districts. 

At  present  the  forest  service  consists  of  200  foresters,  138 
assistant  foresters,  and  1,750  rangers  and  guards.  They  have 
under  their  charge  some  5  million  hectares  of  forests,  which 
are  divided  into  22  administrative  districts.  Practically  co- 
extensive with  the  districts  are  the  above-mentioned  hydrologic 
divisions.  The  most  important  parts  of  their  work  fall  under 
demarcation  of  boundaries,  completing  the  catalogue  of  the 
classified  public  forests,  acquisition  by  exchange  or  expropria- 
tion of  land  valuable  for  forest  purposes,  the  unification  of  va- 
rious ancient  rights,  redemption  of  ancient  free  use  rights, 
working  plans,  regulation  of  private  forests  situated  within 
protective  zones,  reforestation  of  watersheds  and  deforested 
mountains  in  general,  and  the  encouragement  and  development 
of  arbor  day. 

The  appropriation  for  the  forest  service  in  1915  was 
9*1,500,000,  of  which  sum  only  43  per  cent  was  covered  by  forest 
revenues ;  the  deficit  of  57  per  cent  was  incurred  almost  entirely 
in  carrying  out  reforestation  projects.  The  difference  between 
these  figures  and  those  of  the  Philippines  is  striking. 

The  revenue  of  the  Philippine  Bureau  of  Forestry  during  the 
past  year  amounted  to  'P'494,447.65  and  the  expenses  incurred 
by  the  Bureau  including  the  maintenance  of  the  Forest  School 
amounted  to  K85,708.09,  leaving  a  surplus  of  ^208,739.36,  or  a 
profit  of  73  per  cent  on  the  cost,  and  this  in  spite  of  the  fact  that 
it  is  estimated  that  30  per  cent  of  the  revenue  which  the  Govern- 
ment should  collect  is  lost,  partly  through  false  classification 
of  timber  within  the  four  groups  and  parOy  through  incomplete 
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supervision  of  the  measurement  of  timber  on  account  of  lack 
of  personnel. 

In  Spain  a  great  part  of  all  public  forests  belong  to  the  crown, 
to  various  communities,  provincial  governments,  towns,  and 
other  official  entities,  beside  a  great  number  of  extensive  private 
forests.  In  the  Philippines,  on  the  other  hand,  99  per  cent  of 
all  forests  belong  to  the  Government,  and  only  an  insignificant 
part  is  private  property.  This  difference  of  status  brings  with 
it  the  great  advantage  that  the  Government  can  derive  much 
greater  profits  from  the  forest  wealth  and  can  much  better  re- 
gulate the  proper  ultimate  disposition  of  the  land. 

Spain  employs  a  large  and  expert  technical  personnel  in  re- 
foresting those  areas  which  the  ignorance  and  improvidence  of 
former  times  allowed  to  be  devastated  and  to  this  purpose  she 
annually  devotes  great  sums  of  money,  but  the  greater  part  of 
her  public  forests  are  accurately  bounded  and  classified.  In 
the  Philippines,  reforestation,  except  in  a  very  few  regions,  is 
not  a  matter  of  such  immediate  necessity,  but  on  the  other  hand, 
there  is  urgent  need  of  a  proper  classification  of  the  forests, 
in  order  to  determine  what  part  of  our  inmiense  forest  areas 
should  be  preserved  either  for  permanent  exploitation  under 
systematic  management  or  for  protection  of  watersheds,  and 
what  parts  should  be  thrown  open  to  agriculture. 

The  most  urgent  and  inmfiediate  need  in  the  Philippines  is  the 
training  of  personnel  of  technical  men,  as  well  as  subordinate 
officers,  sufficiently  numerous  to  carry  out,  gradually  but  con- 
stantly, the  necessary  work  of  delimiting  and  classifying  the 
forests  and  to  attend  to  all  the  needs  that  arise  in  connection 
with  the  growth  of  the  lumber  industry  and  other  activities 
dependent  on  forest  products.  The  present  force  of  the  Bureau 
of  Forestry  is  barely  able  to  attend  to  the  mere  routine  of  ad- 
ministrative work. 

To  state  this  somewhat  more  in  detail:  The  first  need,  in 
order  to  make  all  more  important  lumbering  regions  more  easily 
accessible  and  to  save  at  once  time  and  traveling  expenses,  is 
to  increase  the  number  of  forest  stations.  The  cost  of  establish- 
ing a  new  station,  including  all  furniture  and  office  supplies, 
plus  rent  for  the  first  year,  averages  perhaps  1P550.  This, 
taking  into  consideration  the  time  and  money  spent  in  traveling 
from  the  present  few  and  scattered  stations  to  various  outly- 
ing lumbering  regions,  is  a  very  modest  investment  which  would, 
however,  soon  bring  in  excellent  returns  by  way  of  saving  travel- 
ing expenses  on  one  hand  and  bringing  increased  revenues,  due 
to  closer  supervision,  on  the  other. 
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Every  such  station  needs,  to  attend  to  the  work  of  supervision, 
from  one  to  three  rangers.  In  spite  of  deaths  and  resignations, 
the  number  of  rangers  graduating  annually  from  the  Forest 
School  is  sufficient  to  maintain  the  necessary  increase  of  per- 
sonnel, provided  the  appropriations  are  granted  to  employ  them. 

Director  of  Forestry. 

The  Secretary  op 

Agriculture  and  Natural  Resources, 

Manila. 
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Appendix  A.— FOREST  RECONNAISSANCES. 

SAMAR  ISIiAND. 

In  accordance  with  the  policy  of  the  Bureau  of  Forestry  of 
detailing,  during  the  most  convenient  season  of  the  year,  all 
the  available  personnel  to  the  reconnaissance  of  forest  regions 
which  are  almost  or  entirely  unknown,  several  parties  were 
organized  and,  under  the  supervision  of  the  chief  of  the  section 
of  forest  maps,  made  a  series  of  reconnaissances  in  the  Island 
of  Samar  from  April  to  July,  for  the  purpose  of  locating  those 
forest  areas  which  because  of  their  importance  deserve  a  more 
careful  study  for  lumbering  enterprises,  those  that  should  be 
preserved  for  the  protection  of  streams,  and  tracts  of  land  that 
should  and  can  be  opened  up  for  agriculture. 

A  short  abstract-  of  this  reconnaissance  is  here  given,  com- 
prising the  points  which  are  of  special  interest  to  foresters  and 
lumbermen. 

The  Island  of  Samar,  the  largest  and  easternmost  of  the  Vi- 
sayan  group  and  the  third  in  area  among  the  Philippines,  lies 
between  latitude  ll""  01'  and  12''  36'  north  and  longitude  124'' 
16'  and  125°  46'  east  of  Greenwich.  Its  entire  area  of  12,030.29 
square  kilometers  (5,031  square  miles)  is  very  irregular  and 
rugged  in  character  and  is  cut  up  into  deep  gullies  and  inter- 
sected by  low  mountain  ranges.  The  highest  peaks  do  not  ex- 
ceed 3,000  feet 

The  coast  of  Samar,  also,  is  very  irregular  and  rugged  in 
character,  being  surrounded  by  innumerable  small  islands  and 
reefs,  some  of  which  furnish  good  anchorage  for  vessels.  Navi- 
gation on  the  northern  and  eastern  coast  is  difficult  and  danger- 
ous due  to  the  fact  that  this  coast  is  exposed  to  the  northeastern 
monsoon. 

Many  rivers  may  be  used  for  transportation  and  the  Catubig 
is  navigable  for  a  boat  drawing  12  feet  of  water  up  to  Las 
Navas.  The  innumerable  falls  and  cascades  which  occur  in 
many  rivers  may  be  utilized  for  water  power. 

VEGETATION. 

For  the  present  purpose,  the  vegetation  of  the  region  is  divided 
into  four  classes:  Conmfiercial  forest,  nonconmfiercial  forest, 
cultivated  lands,  and  open  or  grass  lands. 
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""Commercial  forest'"  is  that  which  contains  sufficient  timber 
to  justify  the  establishment  of  a  lumbering  enterprise,  and 
'"noncommercial/'  that  which  could  not  sustain  such  an  industry, 
but  can  supply  enough  timber  for  local  uses  or  for  small  logging 
operations. 

The  following  table  shows  the  relative  areas  of  each  class 
and  their  relation  to  the  whole  area  of  the  Island : 


Tyi^  of  vesetatioii. 


Commeirdal  forest 

Noncommercial  forest 

Cultivated  lands 

Open  or  gnBB  lands  .. 


Total. 


68.000 

180.000 

S2.000 


1.203.029 


8,42».0«S 

14S.818 

821. 280 

79.142 


2.972.755 


PgremU. 
81.71 

4.82 
10.81 

2.68 


100.00 


*  1  hectare =2.471  acres. 

On  the  whole  Island,  520  hectares  of  forest  valuation  surveys 
were  carried  on  in  23  different  forest  areas  and  two  tidal  swamp 
areas.  In  order  to  facilitate  the  work,  the  Island  was  divided 
into  22  compartments,  and  the  most  important  data  regarding 
forest  exploitation  are  described  below,  together  with  tables 
showing  the  result  of  forest  valuation  surveys  of  each  compart- 
ment. 

COMPARTMENT  NO.  1. 

The  forest  region  south  of  the  Lavezares-Bobon  road  is  gen- 
erally rugged  in  character  and  is  traversed  from  south  to  north 
by  several  streams  of  little  importance  and  by  the  Hingarog 
and  Bobon  Rivers,  which  in  part  may  be  used  for  the  transpor- 
tation of  logs.  In  the  region  north  of  this  road  as  well  as  in 
most  of  the  Islands  forming  the  Balicuatro  group  there  are  some 
mangrove  swamp  areas. 

In  this  compartment  steam  logging  can  be  carried  on  under 
an  exclusive  long  term  license  to  supply  a  sawmill  with  a  daily 
output  of  about  25  to  30  cubic  meters.  A  good  sawmill  site 
is  available  at  Carangian.  The  exploitation  of  mangrove  fire- 
wood and  tanbark  could  be  carried  on  by  a  company  lumbering 
in  this  compartment. 

Though  the  logging  is  difficult,  this  is  to  a  great  extent  com- 
pensated for  by  the  quantity  and  quality  of  the  stand  of  timber. 

The  stand  per  hectare  is  124.57  cubic  meters  or  31,142.5  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance:  Mayapis,  lauan,  apitong,  toog,  balobo,  palo- 
sapis,  tanguile,  mangasinoro,  antipolo,  macaasim,  and  other  mis- 
cellaneous species.    These  estimates  apply  to  10,000  hectares. 
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COMPARTMENT  NO.  2. 

Valley 8  and  basin  of  the  Catarman  River. — The  valleys  formed 
by  the  Paticoa,  Hibabalayan,  and  Hinotian  Rivers,  which  are 
tributaries  to  the  Catarman,  are  undulating  plains,  with  low 
bordering  hills  suitable  for  the  cultivation  of  coconuts  and  abaca. 

Logging  should  be  restricted  to  small  ordinary  licenses,  in 
order  to  retain  sufficient  forest  cover  on  the  hills. 

By  taking  advantage  of  the  river  courses,  transportation 
should  offer  no  difficulty,  but  the  relative  quantity  and  quality 
of  the  stand  of  timber  and  the  difficulty  of  shipping  it  out  make 
the  establishment  of  a  sawmill  in  this  compartment  inadvisable. 
The  stand  per  hectare  is  79.85  cubic  meters  or  19,962.5  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance:  Lauan,  apitong,  toog,  mayapis,  amugis,  guijo, 
yacal,  tanguile,  macaasim,  catmon,  and  other  miscellaneous 
species.    These  estimates  apply  to  12,000  hectares. 

COMPARTMENT  NO.  8. 

Mondragon  and  Bugko  VaUeys. — This  region  is  more  heavily 
timbered  than  the  Catarman  valley  and  is  recommended  for 
ordinary  licenses,  but  for  local  consumption  only.  The  extrac- 
tion of  timber  is  somewhat  difficult  and  the  coast  is  dangerous 
because  of  the  absence  of  a  port  or  anchorage  ground,  and  there- 
fore logging  for  export  is  not  recommended. 

The  stand  per  hectare  is  90.29  cubic  meters  or  22,582.5  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance:  Lauan  (bagtican,  white  lauan,  almon),  apitong, 
toog,  mayapis,  balobo,  macaasim,  tambalao,  yacal,  guijo,  mala- 
ikmo,  catmon,  and  other  miscellaneous  species.  These  estimates 
apply  to  10,000  hectares. 

COMPARTMENT  NO.  4. 

Valley  of  the  Pambujan  River. — This  tract  is  traversed  by 
the  Pambujan  River,  which  is  the  longest  in  Samar.  It  rises 
nearly  15  kilometers  northeast  of  Calbayog  and  flows  to  Laoang 
Bay.  Its  length  is  more  than  100  kilometers  and  it  has  numer- 
ous small  tributaries. 

This  region  is  an  undulating  valley,  with  here  and  there  level 
tracts  along  the  river,  inclosed  by  chains  of  hills  and  mountains. 
Although  the  soil  of  this  region  is  not  very  fertile,  it  produces 
a  considerable  amount  of  abaca;  from  Suba  north  the  land  is 
somewhat  more  level  and  of  better  quality. 

From  a  commercial  point  of  view  the  forest  in  this  region 
is  of  little  value  and  therefore  it  is  recommended  that  the  same 
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be  opened  to  afirriculture,  restricting  the  use  of  the  forest  so  as 
to  protect  the  streams. 

The  stand  per  hectare  is  68.45  cubic  meters  or  17,112.5  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance :  Lauan,  toog,  tanguile,  apitong,  antipolo,  guijo, 
narra,  amuguis,  catmon,  macaasim,  dao,  and  other  miscella- 
neous species.    These  estimates  apply  to  20,000  hectares. 

COMPARTMENT  NO.  6. 

Catubig  Valley  and  Laoang  and  Batag  Islands. — ^The  Catubig 
valley  is  made  up  of  plains  of  alluvial  origin  and  is  agricultural 
in  character,  particularly  along  the  Catubig  River,  where  there 
are  level  tracts  of  more  than  5  kilometers  in  width.  Coconuts, 
abaca  and  rice  are  the  crops  for  which  this  region  is  best  adapted. 

The  Catubig  River  is  navigable  for  larger  boats  to  Las  Navas, 
and  therefore  the  shipment  of  agricultural  products  offers  no 
difficulty. 

Logging  in  this  part  of  the  Island  is  recommended  only  under 
ordinary  licenses. 

At  the  mouth  of  the  Catubig  River  there  is  a  small  delta  con- 
taining about  400  hectares  of  tidal  swamp.  The  quantity  and 
quality  of  the  stand  of  timber  in  this  swamp  in  the  order  of 
their  abundance  is  as  follows :  Api-api,  bacauan,  busain,  tabigi, 
tangal.     The  total  average  stand  per  hectare  is  22.37  cu.  m. 

COMPARTMENTS  NOS.  6  AND  7. 

Palapag  and  Gumay  VaUeys. — ^A  careful  study  of  this  region 
should  be  made  before  a  lumbering  enterprise  is  started  in  order 
to  ascertain  whether  it  should  be  logged  as  a  single  concession, 
including  the  valley  of  Oras,  or  divided  into  two  lesser  conces- 
sions. 

These  valleys  are  topographically  almost  identical,  consisting 
of  level  tracts  from  1  to  5  kilometers  wide  along  the  coast,  a 
part  of  them  being  swamps  and  the  rest  highland  with  here 
and  there  broken  chains  of  hills.  Outside  of  the  swamps,  there 
are  many  tracts  planted  to  abaca.  Immediately  behind  these 
plains,  there  is  a  plateau  reaching  an  elevation  of  from  200  to 
300  feet  above  sea  level  in  which  a  good  stand  of  timber  is  found, 
with  excellent  reproduction.  The  land  as  a  whole  offers  no  dif- 
ficulty in  the  extraction  of  logs  and  even  though  there  are  a  few 
hills  scattered  throughout  the  tract,  a  railroad  could  be  put  in. 

A  careful  study  should  be  made  regarding  the  railroad  and 
water  transportation,  as  there  appear  to  be  good  prospects  for 
logging  this  region. 
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The  suggested  sawmill  sites  are  at  Palapag,  Nabatasan  River 
at  the  south  of  Palahan  Island,  in  Gumay  and  Oras,  where  there 
are  good  anchorages  for  vessels  of  more  than  18  feet  draft 

The  Oras  River  is  affected  by  tides,  reaching  as  far  as  Hipa- 
pad  Settlement  and  is  navigable  for  launches  drawing  5  feet. 
On  the  banks  of  this  river,  for  8  kilometers  from  the  mouth, 
the  land  is  level  with  few  swamps,  and  is  generally  agricultural 
in  character. 

As  a  whole,  the  forest  condition  is  somewhat  better  than  that 
of  Palapag,  not  only  because  there  are  areas  supporting  good 
stands  of  Narra,  Tindalo,  and  other  valuable  commercial  species, 
bat  also  because  of  the  apparent  ease  with  which  it  may  be  logged. 

The  stand  per  hectare  of  timber  in  the  Palapag  valley  is 
107.30  cubic  meters  or  26,825  board  feet,  distributed  among 
the  following  species  in  the  order  of  their  abundance:  Lauan 
(bagtican,  white  lauan,  almon) ,  red  lauan,  tanguile,  toog,  apitong, 
mayapis,  amugis,  mangasinoro,  dao,  guijo,  malugay,  and  other 
miscellaneous  species.    These  estimates  apply  to  15,000  hectares. 

The  stand  per  hectare  of  timber  in  the  Oras  River  Valley 
and  tributaries  is  71.32  cubic  meters  or  17,830  board  feet,  dis- 
tributed among  the  following  species  in  the  order  of  their  abun- 
dance: Lauan,  yacal,  red  lauan,  toog,  guijo,  apitong,  tanguile, 
macaasim,  mangasinoro,  mangachapuy,  narra,  antipolo,  bolon- 
geta,  and  other  miscellaneous  species.  These  estimates  apply 
to  25,000  hectares. 

COMPABTMENT  NO.  8. 

The  important  forest  in  this  region  lies  in  the  Dolores  River 
Valley,  west  of  Maslog  Settlement,  but  the  rugged  condition 
of  the  area,  the  swiftness  of  the  current  in  the  river  and  the 
numerous  falls  make  it  impossible  to  use  the  river  for  the 
transportation  of  logs.  At  the  head  of  the  river  there  is  an 
extensive  basin  with  scattered  broken  chains  of  hills,  the  peaks 
of  which  reach  an  elevation  of  about  200  feet  above  the  basin. 

On  account  of  the  difficulties  in  transportation  and  also  because 
of  lack  of  supplies  at  the  time  when  this  territory  was  examined, 
forest  valuations  were  made  only  as  far  as  the  sitio  Carayacay,  in 
the  vicinity  of  Maslog,  but  by  rapid  ocular  estimate  it  was  judged 
that  in  the  western  part  the  timbered  area  is  more  valuable 
both  in  quantity  and  quality,  with  an  average  of  250  cubic  meters 
per  hectare.  The  most  important  species  are  lauan,  tanguile, 
yacal  or  guisoc,  with  a  few  trees  of  molave,  narra,  and  tindalo, 
and  although  toog  is  found  in  considerable  amounts,  this  species 
is  not  so  abundant  as  in  other  parts  of  the  Island. 

The  size  of  the  trees  in  this  tract  is  fairly  good,  with  an 
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average  of  16  meters  in  length  by  76  centimeters  in  diameter, 
and  the  timber  stand  is  sufficient  for  the  establishment  of  a 
large  lumbering  enterprise.    Reproduction  is  excellent 

The  Dolores  River  being  dangerous  and  difficult  for  the  tran- 
sportation of  logs,  and  the  distance  from  the  center  of  this  tract* 
to  the  coast  being  more  than  40  kilometers,  the  difficulties  and 
great  expense  in  the  construction  of  railroad,  and  the  absence 
of  a  port  in  the  eastern  coast,  suggest  that  an  investigation  be 
made  as  to  the  means  of  transportation  to  the  western  coast, 
including  the  eastern  part  of  compartment  No.  20  or  the  Blanca 
River,  a  tributary  of  tibe  Gandara,  or  to  the  western  watersheds 
of  Mount  Hurao  in  the  settlement  of  San  Jos6  de  Buan. 

Logging  to  the  eastward  of  the  Maslog  Settlement  and  in  the 
valley  of  the  Ulot  River  should  be  under  ordinary  licenses,  and 
all  level  areas  should  be  opened  to  settlement. 

The  stand  per  hectare  is  91.01  cubic  meters  or  22,752.5  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance:  Lauan  (bagtican,  white  lauan,  almon),  yacal, 
red  lauan,  toog,  apitong,  narra,  guijo,  pili  (pagsahingin  and  pili), 
malaikmo,  palosapis,  dungon,  amugis,  tanguile,  tamayuan,  and 
other  miscellaneous  species.  These  estimates  apply  to  20,000 
hectares. 

CX)MPARTMENT  NO.  9. 

Mactaon  or  Malinao  Valley  and  Sulat. — ^Because  of  the  rugged 
condition  of  this  tract,  logging  is  difficult,  but  owing  to  the  good 
stand  of  timber,  not  only  in  quantity  but  in  quality,  it  is  worth 
considering.  Logs  could  be  hauled  either  by  donkey  engines  or 
by  animals  to  those  parts  of  the  streams  suitable  for  rafting. 
This  tract  is  recommended  for  a  small  concession  with  a  daily 
output  of  about  25  cubic  meters. 

Sulat  Bay  and  the  port  of  Libas,  particularly  the  latter,  offer 
good  sites  for  sawmills. 

The  stand  per  hectare  is  128.59  cubic  meters  or  32,147.6  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance:  Lauan  (bagtican,  white  lauan,  almon),  tan- 
guile,  guijo,  palomaria,  yacal,  almaciga,  macaasim,  dao,  tiga,  bo- 
longeta,  malugay,  apitong,  alupag,  balobo,  mangasinoro,  narra, 
and  other  miscellaneous  species.  These  estimates  apply  to  18,000 
hectares. 

COMPARTMENT  NO.  10. 

Beginning  from  the  confluence  of  the  Balangao  River,  the 
Borongan  River  may  be  used  for  transportation,  but  west  of  this 
transportation  is  impossible,  due  to  stream  obstructions.  The 
rivers  south  of  Borongan  present  the  same  difficulties. 
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The  stand  of  timber  is  fairly  good,  but  on  account  of  the  rug- 
gedness  of  the  tract,  logging  is  difficult.  This  tract  should  be 
developed  only  under  ordinary  licenses. 

The  stand  per  hectare  is  164.23  cubic  meters  or  41,057.5 
board  feet,  distributed  among  the  following  species  in  the  order 
of  their  abundance:  Lauan  (bagtican,  white  lauan,  almon),  api- 
tong,  mayapis,  tanguile,  mangasinoro,  yacal,  guijo,  narra,  and 
other  micellaneous  species.  These  estimates  apply  to  10,000 
hectares. 

C0MPARTB4ENT  NO.   11. 

The  Suribao  Valley. — In  general,  the  basin  of  the  Suribao 
River  is  recommended  for  a  concession  with  a  daily  output  of 
about  40  cubic  meters;  although  the  tract  is  somewhat  rugged, 
it  has  the  advantage  of  being  crossed  by  several  tributaries  of 
the  Suribao,  most  of  which  are  large  enough  for  rafting.  An- 
other advantage  is  its  suitability  for  steam  logging.  A  mill  site 
is  available  at  Suribao,  and  a  small  railroad  could  be  built  to 
transport  the  lumber  to  the  port  of  Lalawigan  at  Borongan. 
-  The  stand  per  hectare  is  87.97  cubic  meters  or  21,992.5  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance:  Mayapis,  apitong,  yacal,  lauan,  tanguile,  man- 
gasinoro,  tiga,  narra,  macaasim,  and  other  miscellaneous  spe- 
cies.    These  estimates  apply  to  25,000  hectares. 

COMPARTMENT  NO.   12. 

Llorente  and  Tongkip  Valleys. — There  is  a  heavy  stand  of 
commercial  timber,  but  it  is  inaccessible  owing  to  the  rugged- 
ness  of  the  tract.  The  parts  which  may  be  reached  and  for 
which  the  Llorente  and  Tongkip  Rivers  can  be  used  for  water 
transportation  would  supply  a  small  sawmill  and  should  be  de- 
veloped under  ordinary  licenses. 

The  stand  per  hectare  is  172.80  cubic  meters  or  43,200 
board  'feet,  distributed  among  the  following  species  in  the  order 
of  their  abundance :  Apitong,  narra,  mayapis,  lauan,  guijo,  sud- 
yang,  mangasinoro,  yacal,  palosapis,  tanguile,  palomaria,  and 
other  miscellaneous  species.  These  estimates  apply  to  10,000 
hectares. 

COMPARTMENT  NO.   13. 

Not  examined. 

The  stand  per  hectare  is  159.35  cubic  meters  or  39,837.5 
board  feet,  distributed  among  the  following  species  in  the  order 
of  their  abundance :  Sudyang,  bansalagin,  lauan,  yacal,  mayapis, 
macaasim  and  other  miscellaneous  species.  These  estimates  ap- 
ply to  8,000  hectares. 

1488S7 S 
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COMPARTMENT  NO.   14. 

Balangiga. — This  compartment  is  recommended  only  for  or- 
dinary licenses,  due  to  the  limited  stand  of  timber  and  the  diffi- 
culties of  transportation. 

The  stand  per  hectare  is  78.39  cubic  meters  or  19,597.5  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance:  Lauan  (bagtican,  white  lauan,  almon),  manga- 
sinoro,  tiga,  yacal,  guijo,  agoho,  sudyang,  tanguile,  bitanhol, 
macaasim,  bansalagin,  mangachapuy,  apitong,  and  other  miscel- 
laneous species.    These  estimates  apply  to  10,000  hectares. 

COMPARTMENT  NO.   15. 

The  tract  of  land  from  Alabat  Point  to  barrio  Nouvilas  may 
be  logged  to  a  slight  extent,  as  this  tract  should  be  conserved  as 
a  protective  forest.  The  valley  of  the  Sohoton  or  Basey  may  be 
logged  on  a  larger  scale  by  clear  cutting  on  those  areas  which 
are  suitable  for  agriculture.  Logging  is  rather  difficult  and  the 
Sohoton  or  Basey  River  can  be  used  for  10  kilometers ;  the  for- 
est is  dotted  with  clearings  due  to  caingin  making. 

The  stand  per  hectare  is  84.53  cubic  meters  of  21,132.5  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance:  Apitong,  lauan,  mangasinoro,  mayapis,  toog, 
macaasim,  tiga,  bitanhol,  banuyo,  narra,  ipil,  catmon,  and  other 
miscellaneous  species.  These  estimates  apply  to  25,000  hec- 
tares. 

COMPARTMENT  NO.   16. 

Santa  Rita  and  Villaredl. — ^A  few  scattered  areas  supporting 
a  heavy  stand  of  commercial  species  occur  in  this  compartment, 
but  owing  to  the  difficulties  of  logging,  this  compartment  is  not 
suited  for  large  operations. 

The  stand  per  hectare  is  253.77  cubic  meters  or  63,442.6 
board  feet,  distributed  among  the  following  species  in  the  order 
of  their  abundance :  Lauan,  yacal,  apitong,  mangachapuy,  narlg, 
malanobo,  nato,  macaasim,  amugis,  malaikmo,  baticulin,  mo- 
lave,  tindalo,  and  other  miscellaneous  species.  These  estimates 
apply  to  6,000  hectares. 

COMPARTMENT  NO.   17. 

Dara/m  and  Buad  Islands. — ^Buad  Island  is  open  in  character 
and  supports  extensive  cogon  areas  on  lands  which  are  not  fit- 
ted for  agriculture  and  which  should  be  reforested. 

Daram  Island  supports  a  few  small  forest  areas  with  a  heavy 
stand  of  trees,  but  there  are  also  vast  cogon  areas  unfitted  for 
agricultural  purposes,  which  should  be  reforested. 
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Logging  in  these  islands  should  be  restricted  to  licenses  for 
local  use. 

The  stand  per  hectare  is  135.09  cubic  meters  or  33,772.5  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance:  Yacal,  lauan,  apitong,  balobo,  tanguile,  guijo» 
palomaria,  tindalo,  molave»  ata-ata,  narra,  balukanad,  talutOi 
dao,  macaasim,  and  other  miscellaneous  species.  These  esti- 
mates apply  to  2,000  hectares. 

COMPARTMENT  NO.   18. 

CalhigorWright. — The  forests  in  this  compartment  have  been 
almost  destroyed  by  caingin  makers;  only  small  areas  with  a 
fairly  good  stand  of  trees  occur,  but  as  a  whole,  owing  to  dif- 
ficulties in  transportation,  they  are  inaccessible  to  modem  ex- 
ploitation. 

The  Calbiga  River  is  navigable  for  a  boat  of  about  5  feet 
draft  to  San  Mauricio,  but  hauling  logs  to  this  place  is  very 
difficult  and  can  be  done  only  by  carabaos. 

The  stand  per  hectare  is  170.64  cubic  meters  or  42,660  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance:  Lauan  (bagtican,  white  lauan,  almon),  yacal, 
tanguile,  molav€,  apitong,  mayapis,  gubas,  guijo,  amugis,  ma- 
caasim,  malaikmo,  taluto,  banuyo,  bitanhol,  oak,  and  other  mis- 
cellaneous species.    These  estimates  apply  to  8,000  hectares. 

COMPARTMENT  NO.  19. 

Catbalogan-Tarangnan. — This  region  is  largely  deforested,  con- 
taining only  scattered  stands  of  timber  difficult  of  access ;  most 
of  the  territory  is  covered  with  cogon  and  should  be  reforested. 

Logging  should  be  restricted  to  supplying  local  demands. 

The  stand  per  hectare  is  92.72  cubic  meters  or  23,180  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance:  Lauan  (bagtican,  white  lauan,  almon),  manga- 
chapuy,  apitong,  tanguile,  guijo,  duguan,  alupag,  mangasinoro, 
dao,  amugis,  bitanhol,  camagon,  macaasim,  bolongeta,  and  other 
miscellaneous  species.     These  estimates  apply  to  5,000  hectares. 

COMPARTMENT  NO.  20. 

VaUey  of  the  Gdndara  River  and  its  tributaries. — Being  tra- 
versed by  the  Gandara  or  Matuguinao  River,  this  territory  may 
be  divided  into  two  parts.  The  eastern  part  or  the  basin  of  the 
Blanca  River,  a  tributary  of  the  G4ndara,  including  the  Mapa- 
pacao,  Colongcogon,  and  Hurao  Mountains,  is  worth  studjring 
for  the  establishment  of  a  large  lumbering  enterprise;  even 
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though  the  tract  is  somewhat  rugged,  transportation  facilities 
may  be  established  without  much  difficulty  by  rail  or  by  aerial 
cable  to  the  Gandara  and  Blanca  Rivers. 

A  good  sawmill  site  is  at  the  confluence  of  the  G4ndara  and 
Bulao  Rivers.  From  Gandara,  sawn  timber  may  be  transported 
on  large  scows  to  Napalisan  Island,  at  the  mouth  of  the  G&ndara 
River,  where  a  yard  could  be  located.  Vessels  of  more  than  16 
feet  draft  can  anchor,  although  exposed  to  the  southwest  mon- 
soon; such  vessels  could  find  shelter  in  Libucan  Island,  about  6 
kilometers  south. 

There  are  small  bays  along  the  coast  between  Catbalogan  and 
Calbayog,  but  on  account  of  the  water  being  only  6  to  12  feet 
deep,  they  are  of  no  use. 

Logging  to  the  south  and  west  of  the  Bulao  River  must  be 
restricted,  as  forest  preservation  is  necessary  for  the  protection 
of  stream  flow.  Lumbering  in  the  western  part  of  this  compart- 
ment is  recommended  under  ordinary  licenses  only. 

The  stand  per  hectare  is  129.71  cubic  meters  or  32,427.5  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance :  Lauan  (bagtican,  white  lauan,  almon) ,  tanguile, 
mayapis,  apitong,  macaasim,  guijo,  yacal,  amugis,  dao,  narra, 
bolongeta,  and  other  miscellaneous  species.  These  estimates 
apply  to  30,000  hectares. 

COMPARTMENT  NO.  21. 

Ctdbayog-Oquendo, — ^Logging  operations  in  the  eastern  part  of 
the  Oquendo  Valley  and  in  the  jurisdiction  of  Calbayog  must  be 
rigidly  restricted  in  order  to  protect  the  abaca  plantations,  and 
the  suitable  areas  should  be  planted  to  this  crop. 

In  the  western  part  of  the  Oquendo  Valley  and  in  the  valley 
of  the  Saymonini  River  to  the  coast,  forest  exploitation  can  only 
be  carried  on  under  ordinary  licenses,  because  of  difficulties  in 
transportation  due  to  the  ruggedness  of  the  tract. 

The  stand  per  hectare  is  134.66  cubic  meters  or  33,665  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance:  Lauan,  apitong,  mayapis,  mangasinoro,  toog, 
tanguile,  malaikmo,  amugis,  tiga,  antipolo,  and  other  miscel- 
laneous species.    These  estimates  apply  to  15,000  hectares. 

COMPARTMENT  NO.  22. 

MaiLo  and  Bunglasan  Valleys. — ^This  region  may  be  operated 
under  a  long  term  exclusive  license  for  a  daily  output  of  about 
40  cubic  meters. 

Although  a  considerable  number  of  rapids  and  falls  occur 
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in  the  Mauo  and  Bunglasan  Rivers,  they  may  be  used  for  tran- 
sportation to  a  distance  of  several  kilometers. 

Two  places  were  selected  for  the  mill  site,  namely,  on  the 
Mauo  Gulf  or  at  Barrio  Erenas. 

The  stand  per  hectare  is  136.83  cubic  meters  or  34,207.5  board 
feet,  distributed  among  the  following  species  in  the  order  of 
their  abundance :  Lauan  (bagtican,  white  lauan,  almon) ,  apitong, 
tanguile^  narra,  toog,  macaasim,  guijo,  dalingdingan,  pili  (pag- 
sahingin  and  pili),  and  other  miscellaneous  species.  These  es^ 
timates  apply  to  20,000  hectares. 

COMPARTMENT  NO.  23. 

Caput  and  Dalupiri  Islands. — They  are  considered  of  no  forest 
value.  The  stand  per  hectare  is  139.49  cubic  meters  or  34,872.5 
board  feet,  distributed  among  the  following  species  in  the  order 
of  their  abundance :  Narra,  malapaho,  apitong,  lauan,  tamayuan 
and  other  miscellaneous  species.  These  estimates  apply  to  500 
hectares. 

SUMMARY. 

The  most  convenient  sites  for  mills  of  larger  capacity  are: 
Carangian,  Palapag,  Gumay,  Oras,  Sulat,  Libas,  Suribao,  Lo- 
quilocon,  G&ndara,  and  Mauo. 

Beside  these,  in  case  of  a  large  lumbering  enterprise,  a  com- 
bination of  several  compartments  may  be  made  at  Palapag, 
Gumay,  and  Oras,  upper  valley  of  the  Dolores  and  Oras,  or  the 
former  with  the  Blanca  valley,  a  tributary  of  the  G4ndara  River. 

In  general,  the  Island  of  Samar  is  heavily  timbered,  but  the 
country  being  subject  to  typhoons,  the  trees  are  somewhat 
damaged,  particularly  on  the  northern  and  eastern  coast,  where 
the  trees  are  also  smaller. 

Because  of  the  difficulties  in  logging  due  to  the  mountainous 
character  of  the  island,  the  use  of  portable  sawmills  is  recom- 
mended. In  case  there  is  a  big  demand  for  timber,  the  regions 
of  Suribao  and  Llorente,  Loquilocon,  upper  Ulot  and  Concord^ 
Dolores  and  G&ndara,  which  contain  enough  timber  to  support 
a  large  lumbering  operation,  should  be  studied  to  solve  the  prob- 
lems of  logging. 

The  central  part  of  the  island,  between  Calbiga  and  Borongan, 
as  well  as  the  regions  which  are  not  readily  accessible  for  timber 
exploitation,  contain  extensive  areas  of  Almaciga  trees  which, 
under  the  proper  methods,  may  be  exploited  for  resin.  This 
product,  if  taken  out  together  with  rattan,  would  bring  good 
returns. 
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The  valleys  of  Bobon,  Catarman,  Bu^rko,  Pambujan,  Catubig, 
Oras  to  Hipapad,  Dolores  to  Maslog,  Ulot  to  Tula,  Tubig  or  Mali- 
nao  to  Concord,  Basey  or  Sohoton,  Silaga  to  San  Eduardo,  Calbiga 
to  Abaca  and  Buluan,  Oquendo  to  Tarabucan,  and  Saymonini  to 
Dao  and  Macatingog  should  be  opened  up  more  to  agriculture 
with  no  other  forest  limitations  than  those  necessary  for  the 
protection  of  streams  and  the  prevention  of  erosion. 

During  this  reconnaissance  an  investigation  was  also  made 
regarding  the  general  conditions  of  the  mangrove  swamp  forests ; 
the  tables  and  estimates  for  these  have  not  been  finished. 

Small  reconnaissances  have  also  been  made  on  the  Islands  of 
Polillo  and  Alabat. 


Appendix  B.— STATISTICAL  TABLES. 

Table  No.  1. — Statement  of  the  certifications  made  to  the  Bureau  of  Lands 
regarding  the  agricultural  or  forest  value  of  public  land  applied  for  as 
homesteads  or  for  purchase  or  lease. 


- 

Hom«8tead8. 

Sale  applications. 

Fiscal  y«ar. 

Affri- 
cnlturo. 

FOFMt. 

Total. 

Agri- 
culture. 

Forest. 

Total. 

1906                ...   .   .  . 

80 
818 
881 
2.466 
1.628 
1.176 
1.628 
2.609 
2.680 
1.668 
4.812 
6,966 
6.016 

6 

16 

19 

61 

187 

886 

221 

801 

269. 

169 

686 

688 

670 

86 
884 
900 
2.607 
1.710 
1.660 
1.749 
2.910 
2.949 
1.812 
6.497 
6.668 
6.686 

8 

20 

28 

49 

26 

84 

46 

96 

104 

81 

279 

817 

227 

8 

1906 

1 

21 

1907 

28 

1908 

1 

8 

6 

8 

11 

80 

16 

86 

62 

18 

60 

1909 

29 

1910 

89 

1911 

49 

1912 

106 

1918 

184 

1918  (July  1  to  Dec.  81) 

97 

1914 

816 

1915 

868 

1916 

246 

Total 

81.696 

8.667 

86.862 

1.809 

*    176 

1.486 

Fiscal  year. 


1906 

1906 

1907 

1908 

1909 

1910 

IMl 

1A12 

1913 

lAlS  (July  1  to  Dec  81) 
1914 

ms 

mi 

Total 


Leases. 

Aflrri- 
culture. 

Forest. 

Total. 

0 
1 

12 
26 
27 
42 

1 
12 
26 
27 
44 

2 

80 

1 

81 

47 

1 

48 

47 

1 

48 

41 

8 

44 

77 

1 

78 

70 

1 

71 

66 

4 

69 

476 

14 

489 

Grand 
total. 


94 
866 
96S 

&888 
1.766 
1.64$ 
t829 
8.064 
8.181 
1.9QI 
6.890 
7.098 
6.969 


87.826 


NoTB.— Total  number  of  homestead,  sale,  and  lease  applications  pendlnir  inspeoUon  Decem- 
ber 81.  1914.  t.961;  Deoember  81.  1916.  2.248;  December  81.  1916.  8,498. 
.  This  incieaae  in  pending  homesteads  is  due  to  the  increase  in  the  number  of  requests 
lived  from  the  Bureau  of  liands. 

7i 
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Table  No.  2. — Statement  showing  amounta  in  cubic  meters  of  impartant 
timbers,  by  species,  cut  and  invoiced  in  the  Philippine  Islands  during 
the  fiscal  years  1910  to  1916. 


Species. 


Lauan 

Apitoiur 

Tanffuile.. 

GaUo 

Yacal 

Ipil 

Molave 

Narra 

Calantai 

Palosapis 

ICangachapuy 

Macaasim 

DunflTon 

Tindalo 

Acle 

Amuiria 

Supa 

Betis , 

Malnsay 

Other  species: 

First  group .. 

Second  sroup 

Third  group  .. 

Fourth  group . 


Fiscal  y< 


1910 


48,489 

20,764 
2.106 

14,107 
8.226 

18,717 
8,923 
6,744 
8,174 


706 

2,468 

964 

809 

1,089 

1,062 


1911 


46.942 

21.096 
2,762 

14,281 
8,160 

12,296 
7,978 
4.996 
1,868 


1.094 

1.698 

1.018 

867 

786 

944 


1918 


67.086 

28.929 

8,999 

18,679 

14.491 

17,287 

9.091 

8,474 


1.289 
1.218 

794 
1,296 
1,108 

642 


191S 


81,469 

82,891 

6.249 

17,279 

21,770 

16,791 

9,868 

8,877 

8,820 


699 
981 
982 
1.680 
646 
297 


July  1  to 

Dec  18, 

1918. 


20i249 
12,906 
8.880 
7,841 
6.699 
7.686 
4.788 
8,941 
886 


267 
601 
484 

729 


141 


674 

4.900 

7.277 

86,786 


822 

4.606 
10.192 
41.666 


707 

6.207 

10,688 

42.961 


1.000 

7,647 

8.066 

69,866 


Total. 


176,768 


182,946 


224,948 


277,171 


687 

2,868 

2,747 

26,618 


101,608 


Species. 


Fiscal  y^ 


1914 


Lauan 

Apitong... 

Tangulle 

Guljo 

Yacal 

Ipil 

Itolaye 

Narra 

Galantas 

Palosapis. 

ICangachapuy 

BCacaasim 

Dungon 

Tindalo 

Acle - 

Amugis 

Supa 

Betis 

Malugay 

Other  species: 

First  group... 

Second  group 

Third  group.. 

Fourth  group. 

Total 


74,468 

82.828 

14,682 

19,701 

16,116 

17,602 

9,763 

8,467 

2,428 

2,222 

1,469 

1.298 

2,199 

914 

1,287 

770 

696 


2,196 

7,484 

6.787 

78.017 

294.688 


1916 


1916 


78.277 

88.849 

16,460 

16,660 

14,714 

12.069 

10.646 

9.868 

1. 999 

1,681 

1.869 

806 

1.467 

1.181 

1.498 

612 


2.190 

6.761 

6.808 

60.180 

276.268 


107.634 

62.629 

28,961 

16.686 

16.471 

14.147 

10.788 

7.970 

4.674 

2.728 

2.666 

1.822 

1,127 

1.116 

1.088 


162 

168 

44 

2.916 

6.464 

4.694 

66,694 

841.442 


Total 

1910  to 

1916. 


604.499 

249.826 

76.609 

124.078 

104.629 

110.414 

71.226 

68.887 

18.682 

6.676 

6.994 

7.426 

11.684 

7.882 

9.268 

6.681 

4.127 

168 

44 


lOll 

46.807 

66.749 

896.781 

1.986.847 
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Tablb  No.  8. — Revenue  derived  frem  the  aale  of  foreet  produets,  cmd  ex- 
pendtturee  of  the  Bureau  of  Foreetry  einee  Ue  orgcmization,  AprU 
U,  1900. 


F!Maly«sr— 

B«T«nae. 

ExpenMS. 

Snrpliu. 

Ezpenaes. 

1901  to  1906 

P2. 268, 691 
191.060 
211.571 
261.880 
271.682 
884,768 
864,686 
890.664 
160,918 
442,661 
426.817 
494.447 

ri.  118, 887 
106,060 
107,242 
116,049 
162.161 
160.476 
200.840 
227,048 
141,181 
266,990 
274.176 
286.706 

ri.  149. 704 
86,080 
104.829 
186.881 
119.421 
174.287 
168.846 
168.616 
19.782 
186.671 
161,641 
206.789 

49 

1907 

66 

1908^. 

61 

1909.: : 

46 

1910- 

66 

1911 

48 

1912 

67 

1918 

69 

1918  (July  1  to  Dec  81) 

88 

1914 - 

68 

1915 

64 

1916 

68 

Totml , .. 

6.796.164 

8.144.768 

2.668,896 

•87.88 

■  Awrase. 

Table  No.  4« — Revenue  from  sale  of  forest  producta,  January  1  to  December 

SI,  1916. 


PiovIncM. 


AgOHUl. 

Albiiy.. 


Ibiiy 
Ambos  CamariM 

Aatiqiie 

Bataan 

Batangaa 

Bobol 

Balacan 

Gagayan 

Gapis 

GaTite 

Ceba 

Cotabato 

Davao  

Iloeoa  Norte 

IloooiSnr 

Doilo 

laabela 


La  Union 


LcTte 

Manila.. 
Mindoro. 


Amount. 


P2,781.10 
7.682.01 

18.807.46 
409.20 

10.827.68 
4.068.74 
2.187.91 
4.888.88 

16.718.68 
2.622.80 
32a  70 
2.609.97 
8.188.92 
4.078.66 
1.191.08 
8.886.01 

18.088.48 

6.897.94 

2.806.77 

290.69 

1.688.68 

10.467.90 

211.606.68 

4,868.48 


Provincea. 


Miaamia 

Mountain 

Nesroe  Occidental 
Meirroa  Oriental . . . 

Nueva  Ecija 

Nueva  Viacaya 

Palawan 

PamxMuica 

Pansaainan 

Risal 

Saipwr  — -. --.-, 

Sonoffon 

Sulu 

Surisao 

Tarlac 

Tayabas 

Zambales  .... .-.--. 
oani 

Total  charsea.... 
Total  fines  and  penalti< 

Grand  total 


Amoont. 


P6,049.80 
6,006.66 

18.966.07 
2.897.84 
4.628.18 
128.66 
2.608.88 
696.80 
6.047.86 
2.792.89 
4,676.88 

80.438.61 
1.164.42 
1.888.66 
1.078.68 

20.787.66 
2,668.79 

48,219.98 


461.602.88 
42.846.82 


494.447.65 


The  above  liat  ibowi  the  plaeea  where  the  forest  charges  were  collected  and  not  always 
where  the  prodneta  were  gathoed.  This  accounts  for  the  large  receipts  shown  by  the  principal 
Bttrkai  eentera. 
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Table  No.  6. 


•Timb0r  Ueenaea  m  force  during  the  fiscal  year  191$ 
(January  1  to  December  SI,  1916). 


Provlncet. 


Albay 

Ambot  Canwrines 

Antique  — 

Bataan 


Bohol. 

Bolacan  _. 

Cagayan 

Capix 

Cebu 

nocoa  Norte 

DoooaSor 

Iloilo 

laabela 

Lamina 

La  Union 

Leyte 

Mindoro 

MiMunia 

Mindanao  and  Snlu. 
Mountain  Province . 

Naeva  Ecija 

Nuera  Vizcaya 

NeflTOs  Occidental  . 

NeflToa  Oriental 

Palawan 

Pampansa — 

ilnan 


Pangasl 
Rlul.. 


Soraogon 

Surigao 

Tarlae 

Tkyabas 

Zambales 

All  provinces. 

Total... 


Ckxmmercial  licenaes. 


Gratoitooa  U< 


8 


8 

80 
7 
6 
7 
8 
1 

16 
48 
16 
48 
47 
22 

8 
26 

8 
46 

6 
14 
70 
68 
80 

6 
86 

8 

8 

8 
41 
11 
60 

8 
21 

7 
19 
18 


741 


22 
67 

1 
22 

8 

8 

8 
71 
11 

9 
12 
89 
11 
46 
28 

4 
62 
49 

6 
80 

7 
28 


48 

18 

12 

4 

41 

8 

24 

8 

8 

8 

81 

7 


741 


a 


! 

a 


14 
1 


8 
6 
8 
22 
4 


1 
28 


2 

2 


8 
8 


109 


1 

"i" 


1 
2 
2 


2 


10 


81 
96 

8 
48 
11 
11 

9 
89 
66 
26 
60 
76 
83 
64 
60 

7 
100 
69 
28 
124 
81 
48 

6 
72 
21 
48 

7 
82 
19 
86 

6 

26 

10 

109 

28 


1.601 


Forpenonal 
uae. 


12 
18 


I 
'i6' 


68 

14 
21 
26 
19 
1 
49 


i;J^ 


9 

8 


26 
24 
2 
24 
1 
6 
8 


47 

1 

71 

16 


17 
26 


7 
10 


2 

60 

4 

97 
22 
29 


44 


819 
86 
74 

199 
14 
88 
12 
22 
26 
47 


88 
2 
82 
61 
86 
66 
9 


1.871 


2 


7 
2 
6 
11 
1 
1 
4 
1 
2 


I 
h 


a 

3 


8 
4 
1 
11 
6 


1 
1 

1 

4 


8 


6 
8 
2 
2 
2 
1 


20 


8 


^ 


19 
46 


4 
2 


1 

2 

82 

14 

160 

47 

61 

27 

67 

8 

61 


100 

284 

86 

67 

14 


61 


90 

8 

108 

86 

118 

67 

28 

84 

1 


1^016 


NoTB.— There    was  no  lieenae  issued  in  the  provinees  of  Batancs  and  Cavitek 

In  Cajrayan  and  Isabela  2,128  licenses  were  issued  for  buildins  tobaeeo  ettring  housea.    TIm 

timber  authorised  to  be  cut  under  these  licenses  amounts  to  16,600  eobie  meters  of  first  and 

84,600  cubic  meters  of  lower  croup  timber. 
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Tabic  No.  7. — Mmor  product  Ueensea  in  force  during  the  fiscal  year  1916 

(January  1  to  December  SI,  1916), 


Provinces. 

1 

■ 

1 

1 

Tan  bark  and 
dye  bark. 

1 

1^1 

1 

Bejnco   and 
diliman. 

..„.. 

i 

Total. 

Albay 

26 
67 

6 

4 

1 
17 

18 

117 
11 
80 

1 

1 

61 

AmbosCamarinea... . 

2 

198 

Antique 

11 

20 

7 

18 

4 

16 

88 

6 

8 

7 

26 

72 

6 

6 

2 

89 

27 

4 

06 

18 

8 

4 

87 

11 

42 

8 

17 

86 

24 

61 

11 

1 

67 

10 

7 

4 

6 

..--. 

66 

Batinffas 

9 

Bohol 

1 
10 

14 

1 
1 
7 

16 

64 

6 

1 

82 

Guayan . 

6 

1 
8 

97 

Gapis  ._ 

4 

8 

60 

Qivlte- 

6 

Cebn.. 

4 

1 

8 

18 

10 

18 

Docoa  Norte 

2 
17 

9 
16 
18 

...... 

12 

IlocoeSar... 

2 

62 

noflo 

6 

18 

2 

117 

iMbela 

21 

La^na 

2 

10 

80 

La  TTnlon 

2 

Leyte 

2 

10 

1 

80 
89 
17 
49 
8 
28 

...... 

10 

1 

92 

Mindoro 

17 
2 

28 

91 

Mia^mi*    ,      ..... 

...... 

7 
84 

1 

6 
26 

86 

14 

1 

1 
""'27' 

...... 

248 

19 

Naeva  E!cija .—  -— 

68 

Naeva  Viacaya ..  ..-^^ 

4 

Occidental  Meffroa 

1 

9 
6 
6 

7 

1 
80 

172 
41 
62 

1 

6 
18 

8 
81 
29 

8 
77 
80 

7 
...... 

47 
11 

880 

Oriental  Nesrroa 

70 

Palawan 

P&mnAnaa .. 

...... 

...... 

1 

68 

191 
6 

XNifivaftlnan  _- _.._..... 

8 

1 

6 
8 

1 

2 
6 
...... 

...... 

1 

88 

RImI       

67 

Samar             . -.-- 

2 
1 
2 

2 
6 

87 

8 

6 
8 

164 

Surfaao  .^     -_ .— ..__-. 

45 

Tnrlac 

1 

86 

6 

8 
1 
6 

...... 

8 

Tajrabas         ... 

4 

4 

16 
2 

206 

Zambalm  . 

46 

Total— 

877 

66 

24 

162 

41 

164 

81 

976 

82 

124 

2.686 

NoTB. — ^Thcte  was  no  license  Issued  In  the  Province  of  Batanes. 
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Table  No.  8. — Statement  showvag  the  quantity  and  vakie  of  wood  emd 
manufaeturea  of  wood  exported  from  the  PhiHppme  lelande  durin(f 
the  fiscal  year  1916  (Jamiary  1  to  December  31, 1916), 


0 

Quantity. 

Value. 

Timber: 

United  States 

_. cubic  meters.- 

771 

P82. 882 

Hawaii 

do. 

60 

China 

do..-. 

190 
ilS 

4 

9.484 

Honffkonff . ._ 

do 

8.474 

AQiitralasia 

do 

148 

Total 

1.878 

48b 968 

do.— 

Lumber: 

United  States 

14.109 

11 

8 

16.270 

112 

828.864 

Guam 

do. 

466 

France 

do.... 

200 

China 

do-... 

264.828 

British  East  Indies 

French  Blast  Indies 

do.-.. 

do-.- 

4.916 
10 

Honffkonff . . 

do.... 

91266 
16 

1 

92.949 

Japan  

do-.. 

L620 

Australasia - - . 

do 

46 

Total 

88.776 

981.288 

Manufactured  lumber  (furniture,  etc.): 

United  States 

28L286 

Hawaii 

6.867 

Guam 

12 

Italy 

80 

Spain. 

: : 

170 

Canada .. 

66 

China 

282 

British  East  Indies 

226 

Hofiffkonif     , _. ..„ ., 

424 

Japan .__      __ _       _ 

620 

Total 

86w821 

All  other  wood: 

United  States 

94.186 

Hawaii 

68 

Guam .,._„-.. 

1.168 

United  Kingdom 

184 

Spain 

L806 

Canada — 

88 

China 

1.624 

British  East  Indies      .    . 

1.998 

French  Bast  Indies j 

210 

Honffkoncr.. .......  IT...     ,.,,........ ......................... 

10^946 

Japan .............. ................................................... 

7.174 

60 

Total 

•108.876 

Total - 

L 174. 472 

1  cubie  meter =424  board-feet. 

■  Of  this  amount.  f82.100  is  the  Talue  of  rattan  exported. 
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Table  No.  9. — Statement  showing  the  quantity  and  value  of  gums  and 
reains  exported  from  the  Philippine  Islands  during  the  fiscal  year  1916 
(January  1  to  December  SI,  1916), 


Ccpal: 

United  States 

United  Kincdom  .. 

Franca 

Ruaaia 

Si>ain 

British  East  Indies 
Japan  

Total 

Eleni: 

United  States 

United  Kingdom  .. 

France 

Italy 

Russia 

Spain 

Honflrlconc 

Japan >.. 

Total 

Gntta-percha: 

United  States 

United  Kincdom  .. 
British  East  Indies 

Total 

All  other: 

United  States 

British  East  Indies 

Total 

Total 


Kilos. 


640,664 

81.004 

80.000 

2.816 

88.621 

828.600 
22.884 


1.148.938 


80.867 

12.226 

600 

8.646 

2.200 

4,691 

678 

120 


104.811 


9.076 

84 

2a  862 


29.962 


18,026 
280 


18.266 


1.291.467 


Value. 


ria8.846 

12,674 

4,600 

842 

6,792 

42,181 

6.800 


211.696 


86.719 

4,600 

120 

1,772 


1.913 

148 

20 


46.862 


10.482 

20 

12.896 


22,898 


82.161 
1.668 


33,719 


814.062 


148867- 
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Table  No.  10. — Statement  showing  the  quantity  and  value  of  wood  and 
manufactures  of  wood  imported  into  the  Philippine  Islands  during 
the  fiscal  year  1916  {Jamxuvry  1  to  December  31, 1916). 


Cubic 
meters. 

Value. 

Tl««  for  railways . .— 

None 

417 

1 

M 

6 

6 

None 

Timber: 

United  States  - - 

MS,  887 

United  Kinsdom 

469 

Germany  - — - 

8.279 

China 

68 

Fronch  Bast  Indifw 

966 

Total 

4M 

18.162 

Lnmber: 

United  States  — _ 

11.811 

284.642 

Netherlands                          .  . 

86,467 

China 

88 

28 

246 

96 

8.364 

German  China ....^.^ ,  ^.^ 

80 

British  FSast  Indies 

4.847 

French  Eiast  Indies __ 

614 

Total 

11.766 

819.904 

United  States 

46.886 

United  Kingdom 

1.811 

Austria-Hnnij«i!T , 

1.187 

818 

Germany - , 

82 

1.G66 

Switzerland    .„ , 

262 

China 

18.891 

Rrltlsh  Bast  Indies                      .... 

869 

8^601 

Dnteii  Bast  Indies , ,        ..   ... 

20 

6 

Korea ..  -            ._             -         . 

46 

Total 

72.842 

AU  other: 

United  States - _ - 

91.219 

United  Kinirdom 

4.768 

France...... ....            ..    ...-- - . 

1.734 

Germany .-.-.- - ...... j_ 

1.986 

Italy 

28 

Spain...... .-_ - _.-_.__  -_-.-.. ....    ..... 

2.178 

668 

China      

48.782 

'     60 

British  Eiast  Indies 

284 

68.828 

8 

Dutch  Bast  Indies 

189 

French  East  Indies  ..   -. 

• 

894 

91 

Gnam. .! 

84 

Total 

806.088 

Total 

616.996 

83 

Table  No.  11. — Statement  of  appropriatiana  and  expenditures,  Bureau  of 

Forestry,  January  1  to  December  SI,  1916. 

AppropriAtion : 

Act  No.  2640 „    P808,206.20 

Emergency  Board  Resolution  No.  26 ^ 8.000.00 

TotiU . t811.206.20 

Esq^enditnres : 

Salaries  and  wagee ^ 201.176.77 

Fumitare  and  eQuipment „ 4.990.88 

Travelins  eaq;»ensea  of  personnel 84.401.64 

Rmtal  of  buildinss  and  gronnds 2,871.81 

Freight,  express,  and  delivery  service. 1.869.11 

Printing  and  binding  reports,  documents,  and  publications 2.699.95 

Foetal,  telegraph,  and  cable  service. 4.491.57 

Illumination  and  power  service...^ .. ... 1.408.88 

Plant  and  equipment  repair  service. 799.14 

Contingent  service 1.868.86 

CSonsumption  of  supplies  and  materials ,..  18,494.51 

Contributions  and  gratuities 18.722.98 

Total  expenditures  282.286.00 

Balance    - _ 28,920.20 

Appropriation  for  Cebu  Jteforestation    (Act  2649) 10.000.00 

Bzpendltnres : 

Salaries  and  wages... „ 1,266.79 

Traveling  expenses  of  personnel 1.860.82 

Freight,  express,  and  delivery  service. 44.78 

Postal,  telegraph,  and  cable  service. —  16.64 

Consumption  of  supplies  and  materials..^ 649.86 

Fumitare  and  eonipment 82.76 

Total  expenditures  ~ 8.428.09 


■  ■««•«»«•••«■••••»•« •^■••••■«Maa«a  •••*■•■•«■•■••  •••*•*•■••■««•'  ■«••«>* 


6.676.91 


Appropriation  for  Forest  School  building  (Act  2494) : 

Balance  on  January  1.  1916 88.96 

Act  No.  2688 18.000.00 


Total ~...        18.088.96 


Total  expenditures  - 11.964.81 

Balance ~ 6,069.66 

Appropriation  tA  Agusan  reconnaissance  (Act  2621) : 

Falani*^  on  January  1,  1916 . ... . . 284.86 

Expenditures  ..»—.... ...—..». .....~ 

Balance 284.86 

Statement  of  Bureau  of  Forestry  appropriations,  expenditures,  and 

revenues  for  fiscal  year,  1916. 

Appropriations f821.206.20 

Revenue  ~ ^ 494,447.66 

Expenditures 286,708.09 

Surplus 208.789.66 

Pereentagc  of  expenditures  to  revenue. per  cent  ....  68 

O 
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ANNUAL  REPORT  OF  THE  DIRECTOR  OF  FORESTRY. 


Manila,  February  25, 1918. 

Sot:  I  have  the  honor  to  submit  herewith  the  Annual  Report 
of  the  Bureau  of  Forestry  for  the  fiscal  year  1917,  covering  the 
period  from  January  1  to  December  31, 1917. 

LBGISLATION. 

A  number  of  bills  were  introduced  in  both  branches  of  the 
Legislature  which  directly  or  indirectly  touched  upon  forestry 
matters. 

Senate  Bill  No.  136  contained  provisions  for  the  protection 
of  fruit  trees  found  in  forests.  This  bill  failed  to  pass,  but  by 
inserting  its  provisions  as  one  of  the  cutting  rules  of  the  timber 
licenses,  it  will  be  possible  to  protect  fruit  trees  from  destruc- 
tion. 

Senate  Bill  No.  137  provided  for  Government  aid  in  the  estab- 
lishment of  a  sugar  central  for  the  production  of  sugar  from 
the  sap  of  nipa.  There  are  large  areas  of  nipa  forest  in  the 
Philippines  under  the  control  of  this  Bureau. 

House  Bill  No.  911  has  been  passed  by  both  Houses  and 
guarantees  6  per  cent  interest  upon  the  capital  invested  in  a 
mill  to  produce  paper  from  Philippine  products.  The  bulk  of 
pulp  making  materials  are  under  control  of  the  Bureau  of 
Forestry. 

House  Bill  No.  1171  was  passed  appropriating  ^5,000  for  the 
construction  of  forest  stations  which  will  be  located  at  the 
several  mills  where  scaling  is  being  done.  Ten  thousand  pesos 
were  appropriated  for  the  construction  of  a  road  from  the 
College  of  Agriculture  to  the  Forest  School.  This  improvement 
is  needed  as  the  present  road  is  almost  impassable  after  pro- 
longed rains. 

House  Bill  No.  1197  amending  Act  No.  2613  contains  one  item 
of  interest  to  the  Bureau  of  Forestry.  It  extends  the  time  in 
which  tobacco  growers  can  secure  free  timber  for  the  construc- 
tion of  tobacco  curing  houses. 

House  Bill  No.  869  failed  to  pass.  This  bill  proposed  to 
exempt  from  forest  charges  Sibucao  (Sapan  wood)  and  fire- 
wood secured  from  unregistered  private  lands. 
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^  -.S^yci^l'.dhfl^i^s  ^ere  made  in  the  technical  personnel  of  the 
•BdreatrT^MS  past 'year,  due  to  much  greater  opportunities  being 
offered  to  technical  men  by  large  companies  and  foreign  govern- 
ments bidding  for  their  services.  The  most  important  resig- 
nations were  those  of  the  chief  of  what  was  formerly  the  division 
of  forest  management,  one  district  forester,  the  chief  of  the 
division  of  administration,  one  field  assistant,  and  the  chief  of 
the  division  of  investigation  and  professor  in  charge  of  the 
Forest  School,  all  of  whom  were  Americans  and  exceedingly 
valuable  men  with  years  of  experience  in  the  Philippines.  It 
was  thought  that  the  exodus  of  these  responsible  technical  em- 
ployees would  impair  the  efficiency  of  the  Bureau,  but  to  counter- 
act the  possible  embarrassment,  other  arrangements  were  made 
to  accomplish  the  work.  The  first  one  mentioned  above  resigned 
to  enter  the  employ  of  a  private  company  in  China  at  an  in- 
creased salary  and  is  doing  much  toward  creating  a  market 
for  Philippine  woods  in  China.  The  second,  who  was  in  charge 
of  the  Forest  School  and  division  of  investigation  during  the 
vacation  of  the  chief,  accepted  a  position  with  a  large  rubber 
company  in  Sumatra  at  a  much  better  salary  and  greater 
privileges;  credit  is  due  him  for  inaugurating  and  outlining 
the  work  of  reforestation  for  the  Bureau,  part  of  which  was 
considered  in  last  year's  report.  The  chief  of  the  division  of 
administration,  initiator  of  the  JFilipinization  of  clerical  posi- 
tions in  the  Bureau  and  reorganizer  of  the  entire  office  procedure, 
accounting,  etc.,  not  only  increasing  efficiency  but  resulting  in 
proportionately  large  economy,  accepted  a  position  with  a 
private  concern  in  the  United  States  at  double  his  salary.  The 
fourth,  considered  by  the  Bureau  the  best  field  man  it  ever 
had  along  lumbering  lines,  has  gone  into  business  for  himself 
with  assurances  that  he  will  make  at  least  four  time  his  salary. 
The  fifth,  chief  of  the  division  of  investigation  and  professor 
in  charge  of  the  Forest  School,  a  man  of  wide  reputation  along 
scientific  forestry  lines,  to  whom  the  Bureau  owes  much  for  its 
scientific  data,  and  with  more  than  eleven  years  service  in  the 
Philippines,  took  advantage  of  the  Retirement  Act  and  accepted 
a  position  as  forest  research  officer  for  the  Federated  Malay 
States,  with  much  better  privileges  than  he  was  receiving  in 
the  Bureau. 

Six  rangers  resigned  during  the  year,  one  of  whom  accepted 
a  better  position  in  the  Borneo  Forest  Service,  and  another  a 
better  paying  position  with  the  Kolambugan  Lumber  and  Deve- 
lopment Company ;  the  others  wished  to  continue  their  education. 
One  ranger  was  dropped  for  unsatisfactory  service  and  another 


for  overstaying  his  leave.  Another  ranger  transferred  to  the 
Bureau  of  Education.  The  following  appointments  were  made 
during  the  year :  twenty-one  rangers  graduated  from  the  Forest 
School;  8  clerks;  2  messengers;  1  American  forester  reinstated 
and  1  lumber  inspector.  Some  of  the  new  clerks  and  messengers 
were  to  fill  vacancies  due  to  the  changes  in  the  office  caused  by 
retiring  employees.  The  permanent  force  on  January  1,  1918, 
consisted  of:  one  Director,  1  lumber  inspector,  7  foresters,  1 
instructor  in  forestry,  1  wood  expert,  1  field  assistant,  2  assistant 
foresters,  118  rangers,  5  draftsmen,  31  clerks,  and  1  messenger, 
besides  the  following  employed  on  a  temporary  status:  one 
nurseryman,  1  draftsman,  11  laborers,  1  carpenter,  1  vamisher, 
38  guards,  2  watchmen,  2  janitors,  1  chaufl^eur,  1  launch  en* 
gineer,  1  launch  patron,  1  launch  sailor,  1  telephone  operator, 
and  2  messengers,  making  a  total  of  233  employees. 

ORGANIZATION. 

It  has  been  found  necessary  to  make  a  general  revision  of 
the  divisions  of  the  Bureau  of  Forestry  and,  owing  to  the  use 
of  the  word  "Administration"  throughout  the  Government 
service  to  indicate  the  work  of  the  office  of  the  chief  clerk,  the 
term  forest  management  was  adopted  for  the  former  division 
of  administration.  The  land  classification  work  of  the  Bureau 
has  constantly  increased  in  volume  and  importance  and  all  such 
work  has  been  turned  over  to  the  division  of  forest  lands  and 
maps,  while  all  the  large  twenty-year  license  agreements  and 
sawmills  and  the  work  in  connection  therewith  were  placed 
under  the  division  of  sawmills  and  utilization,  taking  over 
practically  all  the  work  of  the  former  division  of  forest  manage- 
ment. No  material  changes  were  made  in  the  division  of  in- 
vestigation. 

The ,  undersigned  is  pleased  to  state  that  these  changes  have 
resulted  in  clear-cut  lines  of  work  and  have  done  away  with 
friction,  duplication  of  work,  and  divided  responsibility. 

EFFICIENCY. 

The  field  work  has  been  done  as  in  the  past,  with  the  ex- 
ception that  special  corps  of  rangers  are  being  built  up  for 
specialized  work,  such  as  reconnaissance  crews  attached  to  the 
division  of  forest  lands  and  maps.  These  men  are  trained  to  do 
special  work  in  relation  to  reconnaissances,  forest  zones, 
reserves,  etc.,  where  land  questions  are  always  included  to  a 
greater  or  less  extent.  A  body  of  investigative  rangers  was 
partially  formed,  but  due  to  lack  of  personnel  for  the  district 
ranger  force,  this  crew  was  disbanded  for  the  time  being. 

As  the  work  of  the  Bureau  along  all  lines  is  increasing  very 
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greatly  and  becoming  year  by  year  more  detailed,  while  the 
lack  of  sufficient  field  personnel  is  still  felt,  methods  had  to  be 
devised  to  keep  up  the  work  without  loss  of  efficiency  and 
promptness;  this  has  practically  been  solved  by  a  revision  of 
forms  and  by  substituting  forms  for  the  monthly  reports  and 
in  general  by  doing  away  with  as  much  red  tape  as  present  con- 
ditions would  allow. 

All  cases  which  involved  special  work  are  arranged  in  the 
central  office  and  the  rangers  instructed  accordingly.  Respon- 
sibility for  efficiency  and  economy  rests  with  the  division  of 
forest  management  more  from  precedent  than  from  the  im* 
portance  of  the  work,  leaving  the  chiefs  of  the  other  divisions 
free  for  other  work. 

Transfers  of  rangers,  disciplinary  measures,  and  recom- 
mendations for  promotions  are  acted  upon  by  a  ''Personnel  Com- 
mittee'' composed  of  the  chiefs  of  divisions  and  the  inspectors 
in  the  Manila  office. 

FORESTS  AND  THE  MINING  INDUSTRY. 

With  the  increase  in  the  development  of  mining,  a  situation 
arose  in  which  the  Bureau  had  to  take  decisive  action  so  as  to 
make  timber  available  for  legitimate  mining  operators  who  were 
being  handicapped  by  being  forced  to  pay  beyond  reason  for 
timber,  or  by  being  placed  in  a  position  of  having  to  buy  claims 
with  standing  timber  to  prevent  shutting  down  for  lack  of  it. 
The  situation  as  a  whole  is  not  serious  at  the  present  or  dis- 
couraging for  the  future,  but  is  rather  the  natural  result  of  the 
first  stages  of  development  of  new  mining  districts  and  can  easily 
be  handled  by  the  initiation  and  enforcement  of  a  just  and  legal 
forest  policy.  The  policy  of  the  Bureau  has  been  very  liberal 
toward  the  mining  industry,  but  this  policy  was  based  on  the 
good  faith  of  the  prospector  and  miner.  The  mining  law  not 
being  enforced,  assessment  work  not  being  done  and  relocation 
practised  year  after  year,  it  is  obvious  that  the  forest  policy  in 
regard  to  mining  could  not  be  what  it  should  have  been,  because 
of  lack  of  information  in  the  hands  of  the  Government  and 
the  entities  having  charge  of  mining  as  to  the  condition  and 
status  of  claims  for  which  miner's  timber  licensees  were  re- 
quested. It  was  obvious  that  the  first  necessity,  before  any- 
thing definite  could  be  done,  was  information  and,  for  this 
purpose,  parties  were  sent  out  to  the  various  mining  regions 
to  make  reconnaissances,  mapping  claims,  the  vegetation  and 
stands  of  timber  in  the  vicinity. 

In  the  Benguet  district,  the  demand  for  timber  was  keenly 
felt,  which  caused  practically  all  of  the  accessible  forests  to  be 


staked  as  mining  claims  for  the  sake  of  the  timber  which  was 
held  at  constancy  increasing  prices  as  the  timber  demand  in- 
creased. A  majority  of  the  claimants  were  actuated  by  no  other 
motive  than  to  protect  their  legitimate  mining  interests  by  at- 
tempting to  secure  for  themselves  a  supply  of  timber  sufficient 
to  develop  their  property,  but  there  are  a  few  notable  cases 
where  the  purpose  is  not  so  justifiable^  as  it  was  very  evident 
that  the  claims  were  staked  for  timber  only»  with  the  intention 
of  profiting  thereby  by  disposing  of  mining  timbers  to  active 
miners  and  prospectors  who  had  been  debarred  from  the  public 
forests  by  the  wholesale  blanketing  of  the  surrounding  country 
with  so-called  mining  claims. 

As  soon  as  enough  information  was  at  hand,  the  undersigned 
immediately  instituted  much  stricter  control  over  all  timber  in 
mining  districts  on  unpatented  claims  and  surrounding  forest 
lands,  keeping  in  mind  and  aiding  as  much  as  possible  the 
mining  industry,  with  special  reference  to  maintaining  a  future 
timber  supply  for  mining  development  and  domestic  require- 
ments, as  well  as  keeping  in  mind  the  watersheds,  to  prevent 
floods  in  the  wet  season  and  diminished  water  supply  in  the 
dry  season. 

Due  to  the  Bureau  not  being  able,  as  mentioned  above,  to 
obtain  the  necessary  information  on  mining  claims  from  the 
other  Government  entities  having  charge  of  them,  for  the  proper 
control  of  the  issuance  of  licenses  to  miners,  and  the  field  per- 
sonnel not  having  the  necessary  technical  education  or  authority, 
it  was  indispensable  to  devise  means  of  obtaining  the  needed 
information.  The  undersigned  therefore  visited  the  mining 
region  around  Baguio,  studied  the  situation  and  conferred  with 
the  miners.  As  a  result,  the  Benguet  Miners'  Association  was 
reorganized  and  now,  whenever  any  person  applies  for  a  license 
within  the  mineral  region,  his  application  is  informally  refefrred 
to  the  Association  for  comment  and  recommendation.  As  a 
committee  of  the  Association  goes  into  each  case  very  thor- 
oughly, the  Central  Office,  knowing  the  view  point  of  the  in- 
dustry as  a  whole,  can  act  intelligently  on  each  case.  During 
the  year,  the  Benguet  Miners'  Association  has  loyally  cooperated 
with  the  Bureau  of  Forestry  in  protecting  and  using  conserva- 
tively the  existing  forest.  The  miners  are  also  cooperating  in 
reforesting  the  stripped  watershed. 

The  Paracale  field  is  practically  all  placer  claims  and  the 
dredges  use  thousands  of  cubic  meters  of  firewood  every  year. 
The  claims  that  are  being  dredged  do  not  furnish  all  this  fire- 
wood and  it  will  be  necessary  to  use  the  highland  forests  more 
extesively  than  in  the  past.    Field  parties  of  the  Bureau  have 
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covered  this  region  and  have  gathered  information  which  will 
allow  the  intelligent  administration  of  the  forests  for  the  in- 
dustry. The  Aroroy  field  in  Masbate  has  also  been  covered  by 
field  parties  of  this  Bureau  and  like  information  gathered.  Field 
parties  have  likewise  studied  and  reserved  areas  of  timber  in 
and  about  the  most  promising  coal  deposits  to  assure  timber  for 
future  development. 

On  the  whole,  the  relations  of  the  miners  with  the  Bureau  of 
Forestry  have  been  cordial  and  the  only  causes  for  friction  have 
been  due  to  misunderstanding  the  jurisdiction  of  the  Bureau  of 
Forestry.  An  effort  will  be  made  to  bring  the  new  Forest 
Regulations  to  the  attention  of  every  miner. 

REPORESTATIOX. 

In  several  districts  considerable  interest  has  been  aroused  in 
reforestation. 

In  those  regions  in  which  no  timber  is  found,  more  particularly 
the  IIocos  coast  and  southern  Zambales,  the  people  are  taking 
an  active  interest  in  reforestation.  Several  municipal  presidents 
in  La  Union,  IIocos  Norte,  and  IIocos  Sur  have  requested  help 
in  establishing  forest  plantations  or  in  planting  timber  trees  in 
their  communal  forests.  In  Zambales,  the  residents  of  the  dis- 
trict from  San  Antonio  to  San  Felipe  are  obliged  to  go  from  10 
to  15  kilometers  for  firewood  and  the  municipal  officials  are  ready 
to  cooperate  in  planting  cogon  hills  near  their  towns  with  ipil-ipil 
seed.  Some  seed  has  already  been  secured,  but  owing  to  there 
being  no  fund  for  this  purpose  only  such  work  was  undertaken 
as  means  permitted. 

Additional  data  has  been  secured  regarding  ipil-ipil  and  the 
Bureau  of  Forestry  is  now  in  a  position  to  recommend  the  plant- 
ing of  ipil-ipil  by  farmers  who  are  obliged  through  necessity  to 
make  caiiigins.  It  is  hoped  that  the  non-Christian  tribes  who 
now  make  clearings  in  valuable  forests  can  be  induced  to  confine 
their  operations  to  ipil-ipil  areas.  A  regular  rotation  system  is 
being  followed  by  farmers  in  Laguna,  Panay,  and  Cebu,  who 
cultivate  successive  patches  of  ipil-ipil,  and  there  is  no  reason 
why  others  who  have  no  work  animals  cannot  do  the  same. 

In  Benguet,  owing  to  lack  of  funds,  no  extensive  work  has  been 
undertaken  although,  in  cooperation  with  miners,  14,000  shrubs 
were  set  out  at  the  head  of  Antamok  Creek,  Baguio,  for  the 
purpose  of  protecting  the  watershed  and  killing  grass.  If  grass 
fires  can  be  prevented  there  will  soon  be  an  abundant  crop  of  pine 
seedlings  springing  up.  However,  unless  energetic  measures  are 
taken  soon,  there  will  be  a  scarcity  of  timber  in  certain  sections 
of  Benguet. 
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The  report  of  1915  contained  a  detailed  account  regarding  the 
reforestation  work  being  carried  on  at  Cebu.  This  work  ha? 
been  continued  with  success,  971  hectares  having  been  planted 
during  this  past  year.  There  was  some  opposition  from  certain 
squatters  who  believed  that  they  owned  the  land,  although  it  was 
a  friar  land  estate,  but  when  they  realized  that  they  had  no  right 
to  the  same,  they  moved  to  other  regions  or  helped  in  the 
planting. 

Several  individuals  have  taken  an  interest  in  reforestation 

work,  notably  two  farmers  in  western  Pangasinan  who  furnished 

laborers  to  replant  a  deforested  valley  from  which  they  had 

formerly  secured  water  to  irrigate  their  fields.     Three  sugar 

cane  planters  in  Negros  have  also  furnished  laborers  to  plant 

firewood  on  cogon  hills  in  order  to  secure  enough  fuel  for  their 

cane  mills. 

mvrsrox  of  forest  maxagkment. 

DUTIES. 

Upon  the  reorganization  of  the  divisions  of  the  Bureau,  the 
former  division  of  administration  was  renamed  the  division  of 
forest  management.  The  chief  of  this  division  is  a  forester  with 
seven  years  experience  in  Philippine  forestry  work  and  he  is 
charged  with  the  general  supervision  of  all  the  field  men,  the 
protection  of  the  public  forests,  and  the  sale  of  forest  products. 
All  matters  involving  the  disposition  of  land  or  surveying  have 
been  transferred  to  the  division  of  forest  lands  and  maps. 

By  this  arrangement,  the  chief  of  the  division  of  forest  manage- 
ment has  more  time  for  special  features  of  his  work  which 
demand  solution  if  the  forests  are  to  remain  an  asset  of  the 
Philippine  Islands. 

NEW  FOREST  DISTRICTS. 

Two  new  forest  districts  were  established  in  1917,  thus  making 
fourteen  in  all.  The  district  serves  as  an  administrative  unit 
and  whenever  the  development  of  roads  or  improvements  in 
mail  service  make  it  necessary,  the  provinces  and  islands  com- 
prising the  districts  are  rearranged. 

District  No.  12,  Mindoro  Island,  was  divided  into  two  subdis- 
tricts,  each  reporting  directly  to  Manila,  because  there  was  no 
regular  steamship  service  between  the  northern  and  southern 
end  of  the  island. 

District  No.  13  comprises  Cavite  and  Rizal  Provinces  with  its 
headquarters  at  Manila.  The  need  of  such  a  district  had  been 
felt  for  some  time  and  the  results  have  justified  its  establish- 
ment.    Not  only  do  the  men  assigned  to  this  district  perform 
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their  usual  duties,  but  they  are  available  for  special  service. 
Another  advantage  is  that  local  licensees  who,  in  the  past,  always 
came  to  Manila  to  transact  their  business  can  do  so  directly  with 
the  district  force. 

District  No.  14.  In  forming  this  district,  advantage  was 
taken  of  the  steamship  lines  radiating  from  Cebu.  Nearly  all 
the  territory  dependent  upon  that  port  as  a  distributing  center 
has  been  included  in  this  district.  It  contains  the  foUowing 
provinces :  Cebu,  Oriental  Negros,  Bohol,  and  Agusan. 

INSPECTION. 

More  district  headquarters  and  forest  stations  were  inspected 
during  1917  than  in  the  preceding  year.  The  undersigned  visited 
districts  2,  3,  4,  5,  7,  8,  and  10  and  districts  6  and  11  were  in- 
spected by  men  from  the  Manila  Office. 

The  work  of  inspection  will  be  continued  as  the  special  prob- 
lems of  each  station  can  be  solved  to  better  advantage  by  a 
conference  than  by  correspondence.  Another  advantage  is  that 
the  Central  Office  is  in  more  intimate  touch  with  the  field  force 
and  can  thus  secure  greater  efficiency  and  better  cooperation. 

SUPERVISION. 

To  supplement  the  work  of  inspection,  an  experienced  ranger 
examines  all  license-inspection  reports,  diaries,  expense  accounts, 
and  working  programs  and  makes  the  proper  entries  on  cards. 
These  cards  are  ruled  into  columns,  thus  providing  space  for  the 
different  lines  of  work  performed  by  rangers.  The  efficiency  of 
the  field  force  can  thus  be  kept  up,  but  certain  shortcomings  have 
developed  which  it  is  hoped  will  be  solved  by  the  use  of  a  revised 
monthly  report  which  shows  both  the  amount  of  work  performed 
daily  and  that  still  pending  at  the  end  of  the  month. 

lilCKXSES. 

The  Bureau  of  Forestry  authorizes  responsible  persons  to  cut 
specified  forest  products  in  a  definite  area  under  such  restrictions 
as  may  be  necessary  to  perpetuate  the  supply  of  forest  products. 

The  licenses  and  permits  now  in  use  are :  License  agreements 
for  a  term  of  not  more  than  twenty  years,  ordinary  licenses, 
special  use  permits,  miners'  licenses,  gratuitous  licenses,  and 
tobacco  curing  house  licenses. 

No  fees  are  charged  for  these  papers  and  all  forest  charges  are 
fixed  by  law  or,  in  the  case  of  minor  products  such  as  rattan, 
bark  and  resins,  by  the  Director  of  Forestry  and  Collector  of 
Internal  Revenue  and  are  then  published  in  the  Official  Gazette. 

The  license  agreements  are  contracts  whereby  the  license  is 
authorized  to  operate  for  a  term  of  years.    Reforestation  or 
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conservative  management  of  the  forests  is  one  of  the  require- 
ments if  the  forest  is  not  on  agricultural  land. 

The  gratuitous  licenses  are  issued  to  individuals  who  need  first- 
group  timber  for  erecting  a  ^'strong  materiar'  house,  that  is,  one 
having  wooden  walls  and  floors  as  distinguished  from  one  made 
of  bamboo  or  nipa.  Gratuitous  licenses  are  issued  to  public  offi- 
cials for  securing  timber  for  public  works.  Miners  also  receive 
gratuitous  licenses  to  cut  timber  upon  their  claims. 

A  miner's  license  authorizes  a  miner  to  secure  public  timber 
for  development  work  at  half  the  ordinary  rates. 

Special-use  permits  authorize  the  use  of  public  forests  or  the 
securing  of  forest  products  in  accordance  with  the  terms  stated 
in  each  permit  The  greatest  demand  for  these  permits  is  from 
those  who  intend  to  make  ponds  in  tidal  swamps  for  raising  fish. 

The  tobacco  curing  house  license  is  issued  only  to  tobacco 
growers  who  want  free  timber  in  order  to  build  a  properly  de- 
signed tobacco  curing  house.  This  work  is  under  the  close  super- 
vision of  inspectors  of  the  Bureaus  of  Agriculture  and  Internal 
Revenue,  who  are  also  authorized  by  the  Director  of  Forestry  to 
issue  these  licenses. 

LICENSE  STATISTICS. 

Ordinary  timber  licenses  increased  more  than  300,  there  being 
a  total  of  1,906  in  force.  This  does  not  include  those  which  were 
returned  or  canceled.  There  was,  however,  a  decrease  of  262 
in  the  number  of  gratuitous  timber  licenses  issued,  the  total  being 
only  1,783. 

In  the  minor  forest  products,  3,473  licenses  were  issued,  an 
increase  of  937.  The  greater  part  of  this  increase  was  divided, 
almost  equally,  between  firewood  and  rattan,  these  two  forest 
products  being  in  such  a  demand  that  they  commanded  almost 
double  the  prices  ruling  in  ordinary  years. 

Tables  Nos.  5  and  7  in  the  appendix  show  in  detail  the  licenses 
issued  during  the  year. 

OFFENSES  OF  LICENSES. 

The  offenses  committed  by  licenses  can  be  divided  into  two 
classes,  namely,  those  acts  which  involve  loss  of  revenue  to  the 
government  and  those  which  are  a  disregard  of  the  instructions 
intended  to  perpetuate  the  forest  resources. 

Under  the  first  heading  comes  selling  forest  products  before 
forest  charges  have  been  paid  and  also  the  securing  of  forest 
products  without  license.  Only  close  supervision  will  prevent 
the  sale  of  products  and  if  a  licensee  fails  to  improve  his  methods, 
the  license  is  not  renewed  or  is  canceled. 


14 

The  disregard  of  cutting  rules  is  due  to  an  inherent  fault  of 
the  short  term  license  system  and  to  the  lack  of  supervision  by 
the  licensee  over  the  operations  in  the  forest.  A  license  is  issued 
for  only  a  year  and,  therefore,  the  licensee  does  not  have  the  same 
interest  in  it  as  if  he  had  a  long  term  license.  The  lack  of  super- 
vision by  the  licensee  is  most  noticable  in  the  case  of  those  who 
merely  secure  a  license  and  then  collect  fees  from  these  who  want 
to  cut  timber.  The  licenses  of  such  offenders  are  promptly 
canceled  when  over  there  is  sufficient  evidence  to  warrant  it. 

Another  form  of  violation  is  frequent,  namely,  the  cutting  of 
small  first-group  trees  for  special  purposes.  There  are  a  number 
of  durable  trees  in  the  lower  groups  which  will  serve  equally 
well,  but  licensees  persistently  cut  small  trees  as  they  are  readily 
salable,  thus  depleting  the  supply  of  growing  first  group  timber. 

The  lack  of  responsibility  of  a  licensee  is  shown  most  con- 
spicuously in  firewood  operations,  where  the  usual  practice  has 
been  to  make  contracts  with  firewood  cutters,  who  then  cut  wbat^ 
ever  they  please  regardless  of  any  prohibition  that  may  have 
been  made  about  cutting  trees  that  are  smaller  than  a  specified 
diameter. 

OFFENSES  OF  NONLICENSEES. 

It  is  the  nonlicensee  who  fells  seed  trees,  cuts  small  timber, 
steals  products  secured  by  others  and  makes  trouble  for  all 
legitimate  forest  users. 

If  an  unauthorized  person  operates  within  the  area  of  a  licen- 
see, the  products  so  cut  can  be  confiscated  and  delivered  to  the 
licensee.  If  he  operates  in  an  unoccupied  public  forest,  he  is 
comparatively  safe,  for,  if  his  allegation  that  he  is  cutting  for 
personal  use  fails  to  justify  his  operations,  he  merely  pays  double 
the  ordinary  charges. 

FUTURE  WORK. 

During  1918  the  tidal  swamps  wiU  be  put  under  systematic 
management  as  rapidly  as  they  are  surveyed.  Other  forests  and 
forest  products  will  also  be  studied  in  order  to  handle  them  con- 
servatively. The  production  of  gutta-percha,  wood  oil,  gum 
copal  and  other  resins,  also  rattan,  palm  products,  and  upland 
firewood  need  to  be  put  under  some  form  of  management  which 
will  not  put  a  premium  on  clear-cutting  the  forest. 

If  the  funds  permit,  greater  efforts  will  be  made  to  cooperate 
with  municipalities  in  planting  firewood  species  on  waste  land. 

CAlftGIN  DEFINITION. 

The  term  "caingin"  is  used  to  designate  a  primitive  form  of 
agricultural  operations  involving  forest  destruction  and  usually 
temporary  occupation  of  the  cleared  land. 
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REDUCTION  IN  NUMBEB8. 

The  number  of  caingin  cases  reported  shows  a  decrease  and 
the  number  of  successful  prosecutions  is  much  larger  than  was 
the  case  in  1916.  The  decrease  in  numbers  is  due  to  several 
factors.  Bountiful  crops  in  many  parts  of  the  Islands  made  it 
unnecessary  for  farmers  to  clear  additional  land.  The  publicity 
given  by  forest  officers  to  the  advantages  of  acquiring  land  under 
the  homestead  sections  of  the  Public  Land  Act  has  tended  to 
reduce  the  illegal  occupation  of  public  land.  Another  reason  for 
there  being  fewer  caifigins  is  that  definite  areas  of  brush  land 
were  set  apart  and  cleared  under  a  general  permit,  thus  giving 
the  people  an  opportunity  to  raise  food  without  destroying 
forests. 

Cainjjin  reported  during  the  fiscal  year  1917 ^  JaniMury  1  to  December 

SI,  1917. 
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The  reason  more  cases  were  successfully  prosecuted  was  due 
to  the  greater  experience  of  the  rangers,  as  well  as  care  in  pre- 
senting the  facts  at  the  trial. 

CAUSES  FOB  CAlfiGIN  MAKING. 

Caiiigins  are  made  either  through  deliberate  disregard  for  the 
law  or  because  of  dire  necessity.  The  Bureau  of  Forestry  has, 
from  the  first,  recognized  this  distinction,  as  may  be  noted  in  the 
forest  law,  which  provides  that  members  of  non-Christian  tribes 
shall  be  warned  for  a  first  offense.  Those  who  make  caingins 
regardless  of  law  and  for  the  sole  purpose  of  acquiring  land 
usually  have  the  support  of  influential  persons  in  town  who  share 
in  the  crop  and  eventually  claim  the  land. 

The  persons  who  make  caingins  through  necessity  are  either 
non-Christians  or  else  farmers  who,  through  the  lack  of  work 
animals,  are  forced  to  clear  forest  land  in  order  to  raise  food. 

THE  CAlf^GIN  MENACE. 

The  making  of  caiiigins  cannot  be  called  a  development  of  tlie 
<;ountry  as  was  the  case  in  the  United  States,  for  in  the  vast 
majority  of  clearings  only  one  or  two  crops  are  raised.  After 
that,  the  presence  of  cogon  grass  (Imperata  exaltata)  with  its 
matted  roots  makes  further  planting  impossible  unless  the  land  is 
plowed.  It  is,  therefore,  obvious  that  a  farmer  without  work 
animals  must  make  another  clearing.  This  has  gone  on  for  cen- 
turies, until  now  40  per  cent  of  the  land  area  of  the  Philippines 
is  covered  with  nonproductive  cogon. 

Persons  who  have  made  a  caingin  believe  that  they  have 
secured  a  title  to  it  when  they  have  been  prosecuted,  for  they 
continue  to  enlarge  their  clearing  and  thus  present  a  very  difficult 
problem  as  no  law  seem  to  be  applicable  to  their  case. 

THE  REMEDY  FOB  CAlf^GINS. 

The  only  way  to  reduce  the  number  of  caiiigins  made  to  acquire 
land  is  to  continue  the  propaganda  now  being  carried  on  by 
forest  ofiiciers.  They  emphasize  the  evils  of  forest  destruction, 
explain  the  homestead  system  of  acquiring  land  and,  what  is 
more,  aid  the  homesteader  in  preparing  his  application.  More 
stringent  laws  dealing  with  forest  destruction  and  one  punishing 
unlawful  occupancy  of  public  land  would  do  much  to  discourage 
this  practice. 

As  for  the  second  class  of  caiiigin  makers,  the  Bureau  of 
Forestry  has  a  remedy.  As  has  already  been  explained  under 
the  topic  "Reforestation,"  the  clearing  of  thickets  of  ipil-ipil  will 
permit  habitual  caiiigin  makers  to  raise  crops  and  gain  a  living 
without  becoming  law  breakers. 
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FOREST  DISntlCT  RfiPOET. 

Only  the  striking  features  of  the  work  in  each  district  are 
mentioned  in  the  following  summary,  as  the  usual  work  of 
examining  lands,  inspecting  forests,  enduring  hardships  and  the 
high  cost  of  living  are  common  to  all  districts. 

Distriet  No.  1. — ^Lumbering  as  in  the  past,  depended  upon  the 
ability  of  lincensees  to  market  their  output.  These  licensees  who 
were  near  the  coast  or  could  secure  cargo  space  were  active. 
The  provincial  government  mill  in  Nueva  Vizcaya  supplied  local 
needs  and  also  furnished  timber  for  public  works  in  Isabela. 

Complaint  was  made  by  timber  licensees  that  certain  brokers 
in  Manila  are  too  liberal  in  discounting  defects.  One  man  in 
particular  stated  that  40  per  cent  of  a  shipment  of  sound  Narra 
had  been  rejected  for  fancied  defects.  Others  claimed  that  on 
an  average,  30  per  cent  of  each  shipment  is  deducted  by  Manila 
buyers.  This  is  a  long  standing  abuse  which  can  only  be  rem- 
edied by  concerted  action  on  the  part  of  responsible  lumbermen 
and  the  establishment  of  Government  inspection  in  cases  of 
dispute. 

The  price  of  baling  rattan  was  nearly  doubled ;  it  was  selling 
at  f9  in  December  instead  of  at  1^5.60  as  normally.  Almaciga 
(gum  copal)  was  exported  for  the  first  time  and  guano  and  red 
ochre  deposits  were  being  developed. 

There  was  no  appreciable  change  in  the  number  of  licenses 
issued.  The  amount  of  homestead  work  increased  because  of 
the  addition  of  Nueva  Vizcaya  to  the  district. 

The  prosecution  of  caifigin  cases  was  very  successful  and  the 
cases  brought  to  trial  shows  an  increase.  Only  three  caifigin 
permits  were  issued  and  two  hundred  other  applicants  for  per- 
mits were  induced  to  homestead  the  land. 

Eight  parcels  of  communal  forests  were  located  for  different 
towns. 

The  forestry  exhibit  at  the  First  Annual  Tobacco  Exposition 
of  Isabela  was  most  instructive  and  the  first  prize  was  received. 

For  better  administration,  two  new  forest  stations  were 
established,  namely,  at  Tuguegarao  and  Echague,  and  four 
guards  were  employed  who  were  instrumental  in  collecting  forest 
charges  amounting  to  over  ^8,000  on  timber  which  had  been  cut 
without  license. 

Distriet  No.  2. — ^There  has  been  practically  no  change  in  the 
number  of  lincenses  in  force.  As  for  public  land  reports,  192 
were  pending  due  to  a  ranger  having  left  the  district  in  June 
and  not  being  replaced.  Many  reports  were  received  in  Novem- 
ber and  December  too  late  for  inspection  during  the  year. 

167064 2 
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The  caingin  situation  was  favorable.  The  majority  of  the 
clearings  found  were  confined  to  alleged  private  land.  The 
''Food  Production  Campaign"  has  resulted  in  an  increased  de- 
mand for  caingin  permits  and  to  simplify  the  issuance  of  permits, 
clearings  were  authorized  in  restricted  areas  which  were  to  be 
homesteaded  or  planted  with  ipil-ipil.  The  sawmiU  at  Burgos 
was  not  operating  during  the  year  owing  to  the  absence  of  its 
manager. 

District  No.  3. — The  chief  work  of  the  district  has  been  mark* 
ing  trees  for  various  licensees  and  setting  aside  pasture  areas 
for  these  grazing  stock  in  order  that  indiscriminate  grass  fires 
within  forest  areas  may  be  controlled. 

The  marking  of  trees  is  necessary,  as  otherwise  no  seed  trees 
would  be  left.  Further,  unless  there  was  some  supervision, 
trees  upon  private  property  would  be  destroyed  by  irresponsible 
firewood  cutters.  By  the  leaving  of  seed  trees  and  by  the  prev^i- 
tion  of  grass  fires,  a  start  has  been  made  in  restocking  limited 
areas  with  pine  seedlings.  Unfortunately,  a  single  grass  fire 
will  undo  the  work  of  several  years,  therefore  reforestation  by 
means  of  seed  trees  is  slow. 

Owing  to  the  provision  of  the  forest  law  which  acquits  non- 
Christians  for  the  first  offense  of  destro3ring  trees,  it  was  neces- 
sary to  prosecute  a  number  of  Igorots  under  a  municipal  ordin- 
ance which  forbids  the  cutting  or  damaging  of  trees  within  the 
limits  of  Baguio.  The  effect  was  beneficial,  as  the  number  of 
requests  to  mark  trees  increased. 

The  Benguet  Miners'  Association  has  cooperated  loyally  with 
the  forest  officers  in  managing  forests  in  the  vicinity  of  the 
mines. 

Nursery  work  was  carried  on  as  in  the  past.  Thousands  of 
trees  and  shrubs  were  distributed  or  planted. 

District  No.  U. — There  was  a  considerable  increase  in  the  cut- 
ting of  timber  due  to  two  reasons,  namely,  to  the  demand  which 
usually  follows  a  bountiful  harvest  and  also  to  the  establish- 
ment of  a  shipyard  at  Bolinao,  which  affected  licensees  in 
western  Pangasinan.  About  one  hundred  more  licenses  were 
issued  in  1917  than  in  the  previous  year. 

There  is  a  great  demand  for  firewood  and  it  is  very  urgent 
that  mangrove  swamps  be  put  under  systematic  management, 
as  it  has  been  found  that  the  cutting  rules  designed  for  tlieir 
protection  are  not  sufficient  to  accomplish  that  purpose.  A 
licensee  may  obey  the  instructions  contained  in  his  license,  but 
the  government  does  not  derive  any  benefit  from  his  doing  so 
because  other  licensees  or  irresponsible  firewood  cutters  invade 
his  area  and  cut  clean. 
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The  'Tood  Caxapaign*'  has  increased  the  number  of  homestead 
applications;  1,200  more  applications  were  received  during  1917 
than  in  1916.  A  great  many  of  these  homesteads  required 
careful  inspection  due  to  their  proximity  to  the  forest. 

Communal  forests  are  not  accomplishing  the  object  for  which 
they  were  established. 

The  number  of  caingin  cases  reported  has  fallen  from  62  to 
9.  This  is  due  to  the  cooperation  of  the  licensees,  who  realize 
that  their  business  is  dependent  on  the  existence  of  the  forest. 
Moreover,  persons  who  wish  to  make  caingins  are  better  in- 
formed regarding  the  law  and  they  now  apply  for  homesteads. 

The  changes  of  the  district  as  announced  last  year  have  proven 
to  be  advantageous.  Unfortunately,  due  to  the  lack  of  person- 
nel, it  has  not  been  possible  to  maintain  a  ranger  at  Masinloc 
throughout  the  year.  It  has  therefore  been  necessary  £o  make 
long  trips  from  Dagupan  to  the  west  coast  of  Zambales. 

District  No,  5. — The  addition  of  southern  Tayabas  to  the 
district  has  added  more  territory,  but  no  new  problems.  The 
work  of  the  previous  years  in  dividing  the  forests  into  com- 
partments suitable  for  the  operations  of  small  licensees  is  of 
great  value  to  the  district,  as  this  system  not  only  facilitates  the 
granting  of  licenses,  but  it  also  shortens  the  trial  notes  which 
may  be  taken  for  other  purposes,  as  there  are  a  large  number  of 
known  points  throughout  the  district.  The  compartment  system 
will  be  extended  to  southern  Tayabas  as  rapidly  as  possible. 
In  fact,  the  reconnaissance  of  this  region,  which  is  now  in 
progress,  is  the  beginning  of  this  work. 

Owing  to  the  good  prices  obtained  for  abaca  (Manila  hemp), 
considerable  building  has  been  going  on.  The  timber  licensees 
are  prosperous  and  three  of  the  mills  in  the  district  have  been 
doing  a  good  business.  The  Tayabas  Sawmill  Company  has  been 
reorganized  under  the  name  of  the  Philippine  Lumber  Company 
and  is  now  being  operated  by  Filipino  capital. 

The  "Food  Production  Campaign,"  here  as  well  as  elsewhere, 
has  been  seized  upon  as  an  excuse  by  certain  individuals  for 
making  caingins. 

The  lack  of  personnel  is  strongly  felt.  Additional  rangers 
and  guards  are  needed  in  order  to  control  the  cutting  of  firewood, 
which  at  the  present  time  is  the  chief  forest  industry  of  this 
district. 

District  No.  6. — The  high  prices  obtained  for  abaca  created  a 
great  rush  of  labor  to  the  hemp  plantations  and,  for  this  reason, 
many  of  the  small  licensees  were  obliged  to  reduce  their  opera- 
tions. Licensees  operating  on  the  Pacific  coast  of  this  district 
have  been  seriously  handicapped  by  lack  of  transportation.    As 
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a  result,  the  lumber  dealers  of  Legaspi  have  had  difllculty  in 
meeting  the  local  demand  and  their  yards  are  usually  empty. 

The  number  of  caingins  made  in  the  district  has  not  decreased. 
The  greatest  difficulty  about  caifigin  making  is  among  the  hemp 
planters  who  make  small  clearings  in  the  forests  and  then  from 
year  to  year  girdle  the  larger  trees  in  the  adjacent  forest  and 
thus  extend  their  hemp  plantation.  As  this  is  a  gradual  process 
and  does  not  involve  clearing  of  the  land,  the  discovery  of  such 
clearing  is  exceedingly  difficult,  as  a  person's  vision  when  going 
through  a  hemp  region  is  limited. 

The  most  important  line  of  work  to  be  undertaken  during  the 
year  is  the  establishment  of  a  forest  zone  around  Mount  Isarog 
in  order  to  limit  the  hemp  plantations,  which  are  now  extending 
up  the  slopes,  and  thus  maintain  the  remaining  forest  for  the 
protection  of  irrigation  works  in  the  surrounding  country. 

District  No.  7 — ^Lumbering  has  been  active  throughout  the 
district,  as  shown  by  the  numerous  requests  from  licensees  for 
additional  amounts  of  timben 

A  violent  flood  for  a  time  interrupted  lumbering  at  Fabrica 
and  Cadiz,  but  the  chief  obstacle  met  with  by  all  licensees  was 
the  lack  of  shipping. 

The  fuel  situation  is  a  serious  problem.  Some  mangrove 
swamps  have  been  stripped  of  all  firewood  and  therefore  will 
not  be  in  a  productive  condition  for  years  to  come.  Careful 
management  of  the  tidal  swamps  will  prevent  destruction,  but 
it  will  not  relieve  the  fuel  shortage.  As  far  as  possible,  the 
firewood  licenses  have  been  given  to  persons  needing  fuel  and 
speculators  have  been  eliminated  whenever  found. 

The  rangers  coSperated  with  several  sugar-cane  planters  in 
Negros  who  have  planted  ipil-ipil  on  abandoned  land  near  their 
sugar  mills.  The  ipil-ipil  will  not  only  furnish  fuel,  but  will  also 
enrich  the  soil  which  had  become  exhausted. 

There  have  been  many  important  cases  in  court  over  the  regis- 
tration of  forest  land  in  which  the  rangers  successfully  proved 
the  validity  of  the  Government's  claim  to  the  land. 

District  No,  8. — ^The  mills  in  Mindanao  have  been  very  busy 
on  Government  contracts,  both  military  and  civil.  They  have 
also  several  fair  sized  shipments  to  China  and  a  trial  order  to 
Australia.  Transportation  facilities  have  improved  because  the 
confiscated  German  ships  carry  lumber  cargoes. 

The  propaganda  of  the  rangers  regarding  caiiigins  and  home- 
steads has  had  favorable  results  and  the  number  of  homestead 
applications  has  increased  and  the  number  of  illegal  caiiigins  in 
the  forest  has  decreased. 
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The  investigation  made  by  the  chief,  division  of  investigation, 
regarding  forest  resources,  especially  minor  forest  products,  in 
the  provinces  of  Bukidnon,  Davao,  and  Gotabato,  has  been  of 
material  assistance  to  this  district. 

Owing  to  market  conditions,  only  the  most  salable  minor  forest 
products  were  gathered.  The  chief  of  these  are  almaciga,  gutta- 
percha, rattan,  firewood  and  tanbark. 

The  work  in  establishing  communal  forests  is  progressing 
slowly  because  of  the  enormous  extent  of  the  municipalities. 
Before  announcing  the  establishment  of  a  communal  forest  for 
a  town,  it  is  necessary  to  locate  a  parcel  for  practically  every 
barrio,  ais  it  would  be  unfair  to  establish  a  communal  forest 
unless  al  sections  of  the  municipality  can  be  benefited  thereby. 

District  No.  9- — ^A  new  station  was  established  at  Coron  in 
order  to  facilitate  the  work  in  the  northern  part  of  this  district. 
Lumbering  conditions  have  been  improved  during  the  year  be- 
cause, in  addition  to  a  steamer  which  calls  at  ports  on  the  east 
coast,  two  auxiliary  schooners  make  trips  to  the  west  coast. 

Cattle  owners  have  caused  some  friction  among  the  people  by 
closing  trails  and  excluding  homesteaders  from  the  land  that  they 
have  applied  for.  This  trouble  is  now  being  adjusted  by  the 
Bureau  of  Liands. 

The  forest  officers  have  been  cooperating  with  the  provincial 
authorities  regarding  the  settlement  of  agricultural  regions  by 
the  mountaineers.  Noncommercial  forests  have  been  set  aside 
for  their  use,  as  these  people  are  compelled  to  depend  upon  the 
caingin  system  of  agriculture  for  their  crops. 

Inspection  work  is  very  difficult  because  of  the  lack  of  trails 
along  the  coast.  All  coastwise  travel  is  either  in  a  steamer  that 
calls  at  irregular  intervals  or  by  means  of  small  dugout  boats 
which  cannot  venture  out  if  the  surf  is  high.  Unlike  other  parts 
of  the  Philippines,  both  the  northeast  and  southwest  monsoon 
sweep  along  both  coasts,  thus  making  traveling  in  a  small  boat 
difficult  at  all  times. 

District  No.  10. — Lumbering  has  been  up  to  the  average 
throughout  the  district,  but  the  scarcity  of  ships  in  Masbate  and 
the  prevalence  of  rinderpest  in  Le3rte  retarded  operations  in 
those  provinces  and,  as  a  result  of  this  and  the  demand  for  labor 
in  abaca  (Manila  hemp)  fields,  the  price  of  lauan  lumber  rose 
from  1^50  per  thousand  board  feet  to  •P70. 

More  field  notes  have  been  taken  in  this  district  than  in  any 
other  because  of  the  systematic  effort  made  to  secure  data  re- 
garding remote  forests. 

District  No.  11. — ^The  portion  of  Nueva  Ecija  which  was 
formerly  in  district  No.  11  was  transferred  to  District  No.  4, 
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which  made  the  district  more  compact  than  formerly.  There 
has  been  little  change  in  the  relative  number  of  licensees  or  in 
the  output  of  lumber.  There  is,  however,  a  great  demand  for 
firewood,  with  the  result  that  every  available  area  is  being 
utilized.  Efforts  are  being  made  to  reduce  the  amount  of  illegal 
cutting  in  Bataan.  Owing  to  the  constant  demand  for  bancas 
around  Manila  Bay,  it  is  very  profitable  to  manufacture  bancas 
and  illicit  cutters  find  a  ready  market  for  their  wares  once  they 
are  removed  from  the  forest.  It  is  hoped  that  by  issuing  per- 
mits to  the  banca  makers,  it  will  be  possible  to  reduce  the 
amount  of  illegal  cutting.  It  seems  that  the  restrictions  imposed 
by  certain  licensee  upon  their  laborers  make  it  unprofitable  for 
individuals  to  lawfully  engage  in  the  business  of  making  bancas. 

A  detailed  study  has  been  made  of  the  mangrove  swamps  and 
nipa  plantations  and  also  of  fishponds  in  Pampanga,  in  order 
that  the  Bureau  of  Forestry  may  establish  a  uniform  policy  in 
the  management  of  public  mangrove  swamps. 

Throughout  the  greater  portion  of  the  district,  caingin  making 
in  public  forest  has  almost  ceased.  The  Negritos  are  confining 
their  operations  to  tracts  of  land  which  had  been  set  aside  for 
their  exclusive  use  and,  in  other  regions,  the  patrol  maintained 
by  guards  and  talks  given  by  rangers  have  been  sufficient  to 
reduce  further  forest  destruction  to  a  minimum. 

As  many  firewood  licensees  are  cutting  upon  nonagricultural 
land  close  to  the  beach,  an  effort  will  be  made  during  the  comiftg 
wet  season  to  supply  all  of  them  with  ipil-ipil  seed  in  order 
that  they  may  stock  their  areas  with  trees.  If  this  is  not 
done,  the  probabilities  are  that  the  cut-over  land  will  be  covered 
with  cogon. 

District  No.  12. — ^Early  in  July,  District  No.  12  was  divided 
into  two  parts  because  of  the  poor  mail  facilities  between 
northern  and  southern  Mindoro.  There  has  been  no  notable 
increase  in  the  amount  of  timber  cut,  but  the  firewood  cutters 
have  been  very  active. 

The  provincial  government  of  Mindoro  has  started  a  project 
in  behalf  of  the  Mangyans,  a  tribe  of  mountaineers.  In  order 
to  encourage  these  people  to  settle  down  in  viUages  where  they 
can  be  educated,  the  government  has  established  trading  stores 
at  which  they  can  exchange  forest  products  for  their  needs. 
To  facilitate  this  enterprise,  minor  product  licenses  have  been 
issued  to  the  provincial  treasurer.  Forest  officers  have  also 
designated  suitable  tracts  of  land  in  the  vicinity  of  the  stores, 
which  these  people  can  cultivate. 
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There  has  been  a  great  influx  of  settlers  from  Panay  and 
Luzon,  with  the  result  that  caingin  making  is  still  very 
prevalent. 

The  cadastral  survey  in  the  vicinity  of  Calapan  has  kept  a 
ranger  busy  looking  after  the  interests  of  this  Bureau. 

District  No.  IS. — ^The  officer  in  charge  of  District  No.  13  was 
absent  on  leave  for  a  considerable  period,  but  the  other  ranger 
kept  up  the  work,  which  consisted  chiefly  in  looking  after  fire- 
wood licensees,  inspecting  homesteads  and  areas  which  were 
to  be  cleared. 

He  was  also  sent  on  special  trips  by  the  undersigned  when 
the  personnel  of  other  districts  needed  assistance. 

District  No.  14. — In  order  to  take  advantage  of  steamship 
service  out  of  Cebu,  a  new  district  was  established,  known  as 
District  No.  14.  Agusan,  formerly  in  District  No.  8,  Negros 
Oriental,  Cebu,  and  Bohol  of  District  No.  7,  were  united  to 
form  this  district.  The  officer  in  charge  and  two  of  the  rangers 
were  detailed  in  June  and  since  then,  they  have  made  detailed 
examinations  of  mangrove  swamp  areas  in  northern  Bohol. 

The  fuel  shortage  has  led  to  prospecting  for  coal  and  three 
new  coal  beds  were  found  near  the  Cebu-Toledo  Road.  One 
of  these  is  being  developed  by  a  timber  licensee.  The  rangers, 
on  their  part,  are  doing  what  they  can  to  induce  sugar  cane 
planters  to  raise  their  own  firewood  on  waste  lands  near  their 
mills  and  thus  reduce  the  demand  for  mangrove  firewood. 

DIVISION  OF  FOREST  liANDS  AND  MAPS. 

ORGANIZATION. 

Because  of  the  considerable  increase  of  work  in  connection 
with  subjects  pertaining  to  both  public  and  privately  claimed 
lands,  it  became  necessary  to  establish  this  division  in  order 
to  take  over  from  the  former  division  of  administration  all 
those  subjects  which  affect  the  legal  status  of  forest  lands.  All 
other  work  regarding  personnel  and  the  handling  of  forest 
products  was  charged  to  the  Division  of  Forest  Management. 

The  different  subjects  pertaining  to  forest  lands  were  divided 
among  the  following  sections : 

Public  forest  lands  cases. 

Private  forest  lands  register. 

Public  lands  applications. 

Forest  reconnaissance. 

Forest  zones,  reserves  and  communal  forests. 

Happing  and  drafting. 
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PUBLIC  FOREST  LANM  OASES. 

This  section  is  charged  with  receiving  from  the  General  Land 
Registration  Office  all  notices  of  court  proceedings  for  the  reg- 
istration of  lands  claimed  as  private  property,  and  prepares  the 
necessary  information  regarding  the  character  of  the  soil  and 
vegetation  in  order  to  decide  whether  it  is  or  is  not  advisable 
for  the  Bureau  of  Forestry  to  take  action  in  opposition  to  the 
claims. 

The  following  table  shows  the  status  of  the  claims  received 
during  1917: 

Number  of  notices  of  hearinge. 


Cadastral 

Ordinary 

Grand  total 


Number 
received. 

10 
999 

Action 
taken. 

4 

U4 

No  action 
necessary 
after  in- 
spection. 

Pendin^r 
decision 
of  court. 

1 
82 

1 
69 

1.009 

118 

60 

8S 

Adjudicat- 
ed to  the 
Insular 
Govern- 
ment, 


776,78.82 
171.92.66 


947.66.97 


Since  the  Bureau  of  Forestry  established  a  more  exacting 
system  in  the  examination  of  this  class  of  lands,  the  practice 
of  applying  for  their  registration  without  any  title  other  than 
the  very  doubtful  right  of  occupation  has  notably  decreased, 
as  may  be  seen  from  the  great  difference  of  the  area  which 
was  adjudicated  to  the  Government  in  1916,  20,400  hectares, 
against  948  hectares  in  1917. 

FOREST  LANDS  REGISTER. 

It  is  the  duty  of  this  section  to  examine  the  legality  of  titles 
or  documents  which  are  submitted  as  evidence  of  ownership 
for  their  inscription  in  the  Bureau  of  Forestry,  in  accordance 
with  section  1829  of  the  Administrative  Code,  and  also  to  secure 
all  information  regarding  the  character  of  the  land.  These  data 
are  forwarded  to  the  Collector  of  Internal  Revenue,  together 
with  the  approximate  data  of  the  forest  area  and  species  and 
quantity  of  timber  and  other  forest  products,  in  order  that  the 
owner  may  use  his  woodland  without  hindrance. 

The  following  table  shows  the  private  woodlands  registered 
up  to  December  31,  1917. 
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Regiut&nd  private  woodlanda. 


Calendar  year. 

Number  of— 

Pareela, 

Heetaret. 

Area, 

Centarea. 

1900    , 

420 

201 

28 

8 

8 

12 

21 

17 

10 

14 

4 

6 

U 

26 

16 

27 

87 

48 

20.648 
68.886 
16,412 

1,806 
28,288 

6.681 

12,786 

28,888 

686 

6.216 

8.668 
688 

6.662 
16,229 
28.880 
18,304 
61.668 

7.986 

317.687 

68 

06 
27 
9i 
47 
68 
96 
78 
97 
86 
86 
67 
84 
68 
06 
86 
77 
68 

61 

1901    

96 

1902    

44 

1908    

1904    

66 
82 

1906    

89 

1906 

24 

1907    

06 

1908    _... 

68 

1909 

62 

1910    

82 

1911 

26 

1912    

88 

1913    

86 

1914    

07 

1916    

96 

1916    

49 

1917    

89 

907 

96 

88 

PUBLIC  LANDS  APPUCATIONS. 

This  section  is  charged  with  recording  all  requests  forwarded 
by  the  Bureau  of  Lands  for  certificaticm  as  to  the  agricultural 
or  forest  character  of  land  applied  for  by  settlers,  a  duty  which 
was  imposed  on  the  Bureau  of  Forestry  by  the  Congressional  Act 
of  July,  1902.  It  distributes  the  applications  to  the  different 
forest  stations  for  the  necessary  examination  of  the  land,  studies 
the  reports  submitted  by  the  examining  officers  and  prepares  the 
agricultural  or  forest  certificate  for  the  Bureau  of  Lands. 

The  same  conditions  and  difficulties,  or  probably  greater  diffi- 
culties than  those  mentioned  in  previous  reports,  existed  during 
the  year,  and  for  this  reason  this  Bureau  maintains  more  strongly 
than  ever  the  opinion  that  the  Government  should  restrict  the 
occupation  of  agricultural  lands  to  surveyed  tracts  instead  of 
permitting  private  individuals  to  choose  arbitrarily  the  separate 
parcels  for  which  they  wish  to  apply. 

The  table  in  the  appendix  shows  the  distribution  of  applications 
in  the  different  provinces  of  the  Archipelago,  the  summary  of 
which  is  as  follows : 

AppUcations  on  hand  dttrins  1917 ^ 18,0i4 

Certifled   for  agriculture.... 8,207 

Certiflgd  for  forestry 880 

^^^^"^^  IBV^A    UA«^^V*«66A^^J6 ^ -,- ^-- ^^,,^^--p-  --fypy^.,  ^^  ■■■—■■«»  w^^o^f  ■■■■■■■■■■■■l  ami..* iKt  Lii  1 j-K  ^  I  4 

9.211 


Total  pendins  December  81,  1917 

FOREST  RfiCONNAISSANCB. 


8,808 


This  section,  composed  of  especially  trained  forest  officers,  is 
charged  with  all  field  and  office  work  regarding  forest  recon- 
naissance, which  is  a  necessary  prerequisite  for  the  proper  ad- 
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ministration  and  utilization  of  the  areas  set  aside  for  forest 
purposes.  For  example,  the  industries,  whether  already  estab- 
lished or  proposed,  that  depend  on  forest  products  need  more 
detailed  information  regarding  the  forest  resources  and  the 
methods  of  exploitation  best  fitted  to  assure  a  continuous  supply 
of  raw  material  for  such  industries. 

The  mining  industry  is  the  one  which  is  most  likely  to  suffer 
from  the  effects  of  an  unrestricted  use  of  the  forest  resources* 
as  well  as  certain  other  industries  which,  due  to  the  high  cost 
of  coal,  depend  on  the  forests  for  fuel. 

At  the  request  of  the  interested  parties,  and  in  some  cases  on 
its  own  initiative,  the  Bureau  of  Forestry  carried  out  during 
1917  the  following  reconnaissances  : 

1.  Mineral  regions  of  Baguio,  Benguet ;  Aroroy,  Masbate ;  Pa- 
racale,  Ambos  Camarines;  and  Mambulao,  Ambos  Camarines. 

2.  Mangrove  swamps  in  the  bays  of  Basiad,  Calauag,  Lopez 
and  the  western  part  of  the  Bondoc  Peninsula,  Tayabas. 

3.  The  coal  region  of  the  peninsula  of  Sibuguey,  Zamboanga. 
The  two  last  reconnaissances  are  still  in  progress. 

FOREST  ZONES,  RESERVES  AND  COMMUNAL  FORESTS. 

The  object  of  this  section  is  to  carry  out  the  study  and  demar- 
cation of  those  forest  areas  which  ought  to  be  retained  as  such 
and  to  investigate  the  legality  of  all  claims  within  their  limits, 
in  order  to  determine  definitely  the  areas  which  should  be  pro- 
claimed forest  reserves. 

During  the  year,  studies  have  been  made  in  the  following 
forest  zones,  which  in  the  near  future  it  is  proposed  to  establish 
as  reserves :  Mounts  Banahao,  San  Cristobal,  and  Arayat,  and  the 
central  part  of  Tayabas  lying  between  the  towns  of  Atimonan, 
Mauban,  Sampaloc,  Tayabas,  Pagbilao,  and  Laguimanoc.  In  the 
areas  here  proposed  as  reserves,  cultivation  and  the  destruction 
of  the  forests  are  proceeding  at  a  rate  that  threatens  the  adjacent 
agricultural  land  and  the  public  good. 

Other  reserves  which  should  be  considered  during  the  coming 
year  are  the  areas  under  license  agreements  and  the  mangrove 
swamps. 

The  conflicts  and  friction  arising  from  the  occupancy,  whether 
legal  or  otherwise,  of  public  land  needed  for  forest  purposes, 
make  it  necessary  that  the  Bureau  of  Forestry  should  have  con- 
trol over  the  forest  areas  the  exploitation  of  which  has  been 
granted  to  corporations  by  public  auction  and  under  license 
agreements.  The  Bureau  will  thus  be  able  to  retain  permanently 
the  rights  of  way  and  other  land  needed  for  conducting  lumber- 
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ing  operations.  Not  only  is  this  action  necessary  to  prevent  the 
litigation  with  which  the  claimants  or  occupants  of  the  land  often 
attempt  to  obstruct  the  building  of  railways  or  other  logging 
transportation  lines,  but  also  to  prevent  these  same  occupants 
from  destroying  the  stand  of  timber  and  the  reproduction,  ob- 
jects that  can  at  present  be  attained  only  in  a  limited  measure 
and  then  only  by  maintaining  a  large  force  of  guards. 

Such  reserves  will  embrace  only  the  forest  areas  which  have 
been  designated  in  the  license  agreements,  beside  the  rights  of 
way  for  the  extension  of  railways  which  connect  the  forest  with 
the  sawmill  or  with  shipping  points,  in  the  cases  where  these  are 
situated  outside  the  area  of  the  concession.  As  exploitation 
proceeds,  the  limits  of  the  reserves  may  be  modified,  so  as  to 
exclude  from  them  such  areas  as  have  been  cleared  of  timber  and 
are  judged  to  be  fitted  for  agricultural  purposes. 

The  legal  status  of  the  mangrove  swamps,  a  matter  which  has 
been  in  litigation  since  long  before  the  end  of  the  Spanish  regime, 
is  of  such  importance  that  it  is  receiving  special  attention  on  the 
part  of  the  Bureau. 

The  reasons  for  proclaiming  all  public  mangrove  areas  as 
forest  reserves  are  based  on  the  opinions  and  recommendations 
of  the  former  ''Inspecci6n  General  de .  Montes''  (that  is,  the 
Bureau  of  Forestry  of  the  Philippines)  >  which  recommendations 
were  supported  by  the  ''Cuerpo  Nacional  de  Ingenieros  de  Mon- 
ies" (that  is,  the  Forest  Service  of  Spain),  even  as  they  meet 
with  the  support  of  the  Foresters  of  the  present  day,  defenders, 
like  those  of  the  other  regime,  of  a  f  arsighted  policy  of  conserva- 
tion of  our  forest  products. 

Don  Sebastian  Vidal,  considered  among  his  colleagues  as  an 
eminent  authority  and  better  acquainted  than  any  other  with 
forest  conditions  in  the  Philippines,  divided  all  the  forests  into 
six  types,  namely :  Mangrove  swamps,  beach,  lowland,  highland, 
and  two  mountain  types.  Of  the  mangrove  swamps  he  said  in 
1883: 

In  the  mangrove  zones  are  included  all  the  salt  swamps  and 
marshes  which  are  constantly  washed  by  the  waters  of  the  sea 
and  subject  to  the  flow  and  ebb  of  the  tides.  Now  this  very 
condition,  according  to  the  laws  of  waters,  puts  these  areas  in 
the  category  of  pvhlic  dominion  and  public  use;  moreover,  for 
the  reason  that  in  such  areas  there  may  be  assured  a  constant 
tree  growth,  to  counteract  the  effect  of  the  disease-breeding 
vapors  that  emanate  from  them  and  threaten  the  public  health, 
the  State  is  under  the  obligation  to  preserve  them  as  forest 
zones. 
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These  recommendations  and  others  made  by  various  foresters 
induced  the  Governor-General  of  the  Philippines  in  1898  to  order 
the  suspension  of  all  action  on  cases  referring  to  mangrove 
swamps. 

To-day  the  Bureau  of  Forestry  holds  the  same  opinion  and  will 
begin  the  establishment  of  such  reserves  in  order  to  regulate  the 
disposition  of  these  areas  for  the  benefit  and  protection  of  the 
sugar,  alcohol  and  tanning  industries,  of  fishponds  and  saltpans, 
charcoal  burning,  and  such  others  as  may  be  established  for 
using  the  products  of  the  mangrove  swamps. 

The  object  of  establishing  such  reserves  will  be  to  regulate,  by 
a  system  of  leasing,  the  disposition  and  occupancy  of  these  areas, 
in  order  to  prevent  the  arbitrary  construction  of  dikes,  which,  by 
interfering  with  the  ebb  and  flow  of  the  tides,  would  affect  the 
development  of  the  trees  of  the  mangrove  forests  and  nipa  areas, 
or  perhaps  even  kill  them  by  depriving  them  of  the  very  elements 
necessary  for  their  growth. 

This  section  also  has  charge  of  the  establishment  of  communal 
forest,  for  the  free  use  of  local  residents,  and  the  accompanying 
table  shows  the  present  status  of  this  work. 

Conununal  forests  are  established  as  permanent  or  temporary, 
according  to  the  soil  conditions  and  the  needs  of  the  locality.  If 
a  permanent  communal  forest  is  decided  on,  its  boundaries  are 
made  to  include  not  only  actually  forested  areas,  but  also  adjacent 
public  land  which,  though  not  covered  with  tree  growth,  is  not 
fitted  for  agricultural  uses,  so  that  sooner  or  later  it  may  be  re- 
forested, either  by  natural  or  artificial  means.  With  this  object 
in  view,  the  Bureau  of  Forestry  offers  its  cooperation  to  local 
authorities  in  the  celebration  of  arbor  day. 

Temporary  communal  forests  are  established  where  the  char- 
acter of  the  terrain  is  such  that  it  ought  to  be  thrown  open  to 
agriculture  as  soon  as  the  timber  has  been  utilized ;  in  this  class 
of  communal  forests  no  limits  are  put  on  the  amounts  of  timber 
to  be  taken  out,  nor  are  there  any  restrictions  on  the  occupation 
of  the  land  once  the  timber  has  been  removed. 

MAPPING  AND  DRAFTING. 

This  section  is  charged  with  all  work  pertaining  to  the  index- 
ing of  sketches  and  the  compilation  of  field  notes,  both  topogra- 
phical and  forest  valuations,  taken  by  officers  of  the  different 
forest  stations. 

The  following  table  shows  the  work  carried  out  during  the 
year: 
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Trail  notea. 


District  No. 

R«e«ivable. 

Pending. 

TotaL 

Forest  Value. 

1 

Kilomtters. 

121.48 

70.21 

Kilometera. 
129.76 

KilomeUrB. 

126.18 

70.21 

44.86 

428.84 

729.72 

784.78 

616.66 

624.96 

81.66 

1,207.68 

896.62 

66.84 

86.74 

199.68 

Hectares. 
61.80 

2 

9.60 

8 .               

44.86 

194.86 

210.49 

826.47 

184.77 

148.61 

2.86 

168.69 

206.81 

66.84 

21.60 

68.92 

4 

229.48 
619.28 
469.81 
429.79 
476.79 
79.21 
1.048.49 
192.21 

20.60 

6 

96.18 

6 

88.20 

7 

18.66 

8 

46.41 

9 

2.60 

10 

69.89 

U 

6.90 

12 

.26 

18 

66.14 
180.76 

4.02 

14 

5.00 

Total                        ... 

8.821.68 

1.768.62 

6.676.16 

867.10 

Most  of  the  above  notes  have  been  compiled  on  the  base  maps, 
on  which  there  have  also  been  added  new  and  valuable  data  from 
the  Bureaus  of  Coast  and  Geodetic  Surveys,  Lands,  Public  Works, 
Constabulary,  and  the  Division  of  Military  Information.  Eighty- 
four  maps  of  communal  forests  have  been  prepared  and  1867 
blue-print  copies  of  different  maps  have  been  made  for  the  gen- 
eral public  and  for  official  purposes. 

Ciymmunal  forests  established  from  1908  to  1917* 


Yean. 


1906 

1909 

1910 

1911 

1912 

1918 

1914 

1916 

1916 

1917 

Total 


Heetaree. 


6.869 

8.279 

6.792 

18.662 

10.790 

8.868 

6.790 

18.049 

16.627 

10.066 


96.166 


COMMUNAL  FORESTS  CANCELED. 


ProvinceB. 


Bulaean - 

Gacayan  __ - 

Iloeoe  Norte... 

MiMunie... - - 

Nttinroe  Occidental 

Tiyabae - 

Total - 

Total  nnmber  of  parcels  and  hectares  established  from  1908  to  1917 
Total  number  of  parcels  and  hectarea  cancelled  in  various  years... 

Balance  in  force 


Parcels.  Hectares. 


1 
1 
4 

1 
2 
1 


10 


826 

1.177 
400 
280 
126 


2.640 
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Statement  of  eommunal  forestt  eatoAUtked  up  to  December  SI,  1917. 


Parcels  esta- 
blished— 

TotaL 

Mun.  town- 
ships or  ran- 
cheiiaa. 

Provinces. 

Before 
1917. 

Durlnff 
1917. 

With 
C.  F. 

With- 
out 
C.F. 

Abra 

19 
10 
24 

1 
18 

1 

1 
6 
2 

20 
11 
90 
8 
18 

18 
8 

88 
2 

11 

6 

Albtty-CSatanduftXMS -_ .-... 

18 

Arnhna  Camarinfifl ...._.......-.-,..  ^.^...^.- 

16 

Antique .... .. - .-.. 

10 

Bataan                             .     , 

Batamw                                           - ...  .      , . . 

6 

Batanirafi                                   .   ..                  - ....... 

........ 

82 

Bohol 

9 

2 

11 

9 

96 

Rnlanan 

84 

Caffayan     ,., 

27 
26 

8 
6 

SO 
81 

17 
17 

6 

Capiz-Romblon - 

14 

Cavite 

20 

Cebn 

8 
16 
80 
10 
Ifi 
11 
10 
16 

6 
4' 

8 
16 
20 
10 
16 
11 
10 
19 

6 
14 

17 
S 
11 
10 
10 
18 

42 

IlocoB  Norte . ... . ....... 

16 

II0CO8  Sur ........ - .......... ......... . 

28 

Uoilo 

22 

Isabela 

16 

I,4k0nna .,. 

17 

La  Union 

4 

Leyte ' 

88 

Mindnm            _          _             .  _    . 

17 

Miaamitt 

12 
1 

2 

i" 

14 

1 

1 

10 

1 
1 

42 

AffuBan...... ^ -..-- -. 

66 

Bokidnon 

12 

Cotabato - 

80 

1 

16 

Lanao — 

1 

1 

2 

8 

86 

24 

Zamboansa 

Mountain  Province^ 

Amburayan — 

3 

6 

■      8 
6 

2 
6 

8 

4 
6 

Benffuet •- 

1 

1 

1 

12 
7 

Ifuffao ._-. - . . ■ ... - 

8 

4 

Lepanto - . - ... 

17  ' 8' 

1 

26 
14 
16 

1 

i 

16 
1 

10 

10 

Oriental  NefftxM 

12 
9 

2 

1 

84 

88 

Nneva Viscaya ........ux. 

7 

14 

Pampansra - 

2 
29 

8 
27 
18 

7 

6 
82 
14 

11 
18 

8 
SO 

4 
88 
18 
11 

7 
46 
14 

8 
28 

8 
89 
10 

7 

6 
26 
12 

18 

Panflrasinan     ,...,., -^..--^  ,.«. 

42 

Risal 

Samar . .. ......... . ........ ..... 

28 
11 

Sorsoson-Masbate .. . .. 

14 

Surisao   - ..... ................... 

2 

Tarlac 

11 

Tayabaii ........ ...-^ ....^  ^  .,.. 

8 

Zambales - 

2 

Total                                                  ,.     ,             

424 

84 

608 

867  i          901 

1 

The  chief  of  the  division  and  the  six  rangers  attached  to  it 
spent  in  all  399  days  in  the  field  on  reconnaissance  work  in 
Bukidnon  and  Lanao,  Mindanao;  in  rectifying  the  forest  zones 
in  Mount  Banahao  and  central  part  of  Tayabas;  in  the 
mineral  regions  in  Paracale  and  Mambulao,  Ambos  Camarines; 
Aroroy,  Masbate;  Sibuguey  Peninsula,  Zamboanga;  and  in  the 
examination  of  forest  lands  in  the  cadastral  surveys  at  La 
Paz,  Tarlac;  Talavera  and  Cabanatuan,  Nueva  Ecija;  and  Mon- 
talban.  Rizal. 
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DIVISION  OF  IXVERTIGATION. 

This  division  has  its  headquarters  within  the  Makiling  Forest 
Reserve,  in  Los  Banos,  Laguna,  and  its  work  is  carried  on  in 
the  most  intimate  cooperation  with  that  of  the  Forest  School, 
this  latter  being,  in  fact  conducted  by  the  same  officers  as  an 
integral  part,  so  to  speak,  of  the  division.  Whenever  and 
wherever  it  is  possible  without  detriment  to  the  course  of  in- 
struction, the  work  of  pupils  of  the  school  in  surveying,  men- 
suration, silvical  studies,  and  so  forth,  is  done  in  such  a  way 
as  to  forward  the  investigation  and  working  out  of  forest 
problems  which  the  division  has  to  solve.  In  this  way  there 
are  obtained,  on  the  one  hand,  data  of  great  value  for  the 
division  and  for  the  Bureau  in  general  while,  on  the  other  hand, 
the  students  are  given  an  intensely  practical  training  in  the 
field  along  the  very  lines  on  which  they  will  have  to  work  when 
they  enter  the  service  as  rangers.  It  will  be  seen  than  the 
division  acquires  in  this  way  a  great  amount  of  highly  valuable 
information  about  one  of  our  greatest  assets,  the  forests,  with- 
out incurring  any  additional  expense  to  the  Government. 

RECONNAISANCE. 

The  division  has  not  been  actively  engaged  in  any  extensive 
pieces  of  reconnaisance  during  the  year,  though  different  mem- 
bers of  the  staff  have,  at  vaurious  times,  been  detailed  to  accom- 
pany the  larger  reconnaisance  parties  sent  out  by  the  Bureau. 

The  classes  in  forest  management  have  continued  to  do  small 
pieces  of  reconnaissance  on  Mount  Makiling.  The  work  done 
during  the  year  made  possible  the  completion  of  the  forest  map 
of  the  Mount  Makiling  region. 

This  year's  summer  instruction  trip  added  the  reconnaissance 
of  a  3,000  hectare  area  in  the  Northern  Laguna  forest. 

Reconnaissance  work  in  small  areas  has  been  continued  by 
rangers  in  District  No.  5.  This  work  does  not  properly  belong 
to  the  Division,  but  it  is  mentioned  here  as  having  always  been 
of  special  interest.  It  was  started  in  1912  by  the  district  for- 
ester as  part  of  his  work  in  cooperation  with  the  division. 

DENDROLOGY. 

1.  Check  list  of  the  woody  plants  of  the  Philippine  Islands. — 
This  has  been  brought  up  to  date,  so  far  as  the  literature  avail- 
able here  is  concerned.  It  is  kept  on  library  index  cards  and 
is  used  pretty  constantly.  This  year  all  the  common  names 
have  been  compiled  and  copied,  so  that  they  can  be  used  in  our 
seed  studies  and  other  work.  If  it  is  ever  desired  to  publish 
the  check  list,  it  will  be  necessary  to  check  all  the  references 
and  to  bring  the  statements  concerning  distribution  up  to  date. 
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2.  The  MakiUng  flora. — ^Each  of  the  last  five  years  has  seen 
considerable  additions  to  this  work.  The  rough  draft  of  this 
report  contains  about  1,600  pages.  As  the  region  covered  is 
a  peculiarly  rich  and  representative  one,  the  number  of  species 
included  thus  far  is  about  2,000. 

DENTROLOGY  LECnURES. 

A  set  of  lectures  has  been  prepared  for  use  in  the  dendrology 
class.  These  lectures  supplement  Bulletin  No.  10  and  run  to 
about  650  typewritten  pages. 

MINOR  FOREST  PRODUCTS. 

For  several  years  past,  information  has  been  collected  lead- 
ing to  the  preparation  of  a  special  report  on  the  minor  forest 
products.  It  was  desired  that  this  report  should  not  be  merely 
a  compilation,  for  the  Bureau  already  had  some  compilations 
on  the  subject.  The  most  concise  compilation  is  that  in  Bul- 
letin No.  10,  Part  II.,  pp.  &1-62.  Besides  this,  there  is  one 
on  minor  forest  products  prepared  in  1914-16.  A  portion  of 
this  was  published  by  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce,  U.  S.  A.,  in  its  Special 
Agents  Series  No.  95,  pp.  1-40,  under  the  title  ''Rattan  Supply 
of  the  Philippines." 

In  the  following  paragraphs,  the  effort  has  been  made  to 
show  the  present  state  of  progress  in  our  study  of  the  different 
minor  forest  products. 

(a)  Mangrove  swamp  work, — Measurements  have  been  made 
of  the  yield  in  planted  swamps,  so  that  it  is  now  possible  to 
write  the  section  on  mangrove  swamps  for  the  minor  forest 
products  publication. 

(b)  Bamboo. — Late  in  1912  an  experimental  planting  of 
about  2  hectares  of  Kauayan  (Bambvsa  spinosa),  Kauayan- 
kiling  (Bambtisa  vvlgai^),  and  Bol6  (Gigantochloa  levis),  was 
made  on  land  now  belonging  to  the  College  of  Agriculture, 
between  the  Pili  and  Mulawin  Rivers. 

A  number  of  studies  of  growth  and  yield  of  bamboo  were 
made.  These  led  to  the  preparation  of  a  special  report  on 
bamboo  which  was  submitted  January  16,  1914. 

Since  that  date,  the  progress  of  the  planting  has  been  covered 
by  yearly  reports.  The  last  one  was  a  report  presented  at  the 
departmental  conference  on  October  27,  1917. 

Our  original  plantings  are,  this  year,  producing  canes  of  full 
size;  so  it  is  apparent  that  planted  bamboo  may  begin  to  yield 
a  small  amount  of  commercial  material  five  years  after  planting. 
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We  have,  this  year,  planted  an  additional  2  hectares  of  Kaua- 
yan  in  our  permanent  plantations.  In  five  years  more  this 
should  begin  to  yield  bamboo  for  repair  work,  fences,  etc. 

Studies  have  been  made  to  ascertain  whether  the  reproduc- 
tion of  Buho  or  Cana-boho  (Schizostachyum  lumampao)  was 
as  rapid  as  has  been  believed.  The  studies  made  in  Bataan 
indicate  that  this  species  is  neither  so  aggresive  nor  so  rapid  a 
grower  as  was  supposed. 

(c)  Rattan. — ^The  work  on  this  has  gone  slowly,  because  of 
the  difficulty  attending  the  collection  and  indentification  of 
herbarium  material  of  rattan,  and  the  very  great  difficulty 
exi)erienced  in  getting  standard  classifications  of  trade  samples. 

The  different  Philippine  rattans  have  been  listed  and  their 
distribution  recorded,  so  far  as  they  are  known. 

(d)  Guttor-percha. — In  April  and  May  of  the  present  year, 
accompanied  by  two  rangers,  the  chief  of  the  division  made  a 
trip  through  the  Bukidnon,  Lanao,  and  Cotabato  regions  of 
Mindanao  to  study  gutta-percha.  Unfortunately,  it  was  found 
that  gutta-percha  is  not  being  collected  at  present,  as  a  result 
of  war  conditions.  .  Collections  were  made  of  the  more  valuable 
kinds  of  gutta  trees.  The  trees  were  not  in  flower  or  fruit 
and  the  identifications  of  the  sterile  material  have  not  been 
entirely  convincing.  It  would  seem  that  gutta-percha  will  never 
again  be  of  very  great  importance  in  the  Philippines,  unless 
it  can  be  successfully  planted. 

There  have  been  included  in  our  files  lists  of  the  known  species 
of  Sapotaceae  of  the  Philippine  Islands,  keys  to  genera  and 
copies  of  published  articles  on  gutta-percha. 

(e)  Rubber. — ^During  this  year  there  has  been  worked  out  a 
classification  of  the  baletes  (wild  figs)  of  the  Mount  Maki- 
ling  region  and  we  are  now  able  to  recognize  the  local  species. 
Ck)Uections  of  latex  are  being  made  and  the  samples  promptly 
analyzed  by  a  member  of  the  College  of  Agriculture.  They 
show  a  low  rubber  content  and  a  high  percentage  of  resins. 
It  has  been  found  very  difficult  to  collect  the  samples,  because 
the  latex  flows  very  slowly  and  coagulates  rather  quickly.  The 
experiments  have  not  yet  been  continued  for  a  sufficiently  long 
period  to  determine  in  which  season  the  latex  flows  most 
readily.  Thus  far  there  is  no  indication  that  any  of  the  bale- 
tes are  likely  to  prove  profitable  sources  of  rubber. 

(/)  Philippine  palms. — It  was  the  intention  to  include  with 
the  report  on  minor  products  a  rather  full  account  of  Philip- 
pine palms,  but  it  has  not  been  posible  to  complete  this  work. 
A  list  of  all  known  Philippine  species,  a  table  of  the  reported 
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distribution,  a  list  of  the  principal  publications  and  a  key  to 
Philippine  genera  have  been  prepared  and  included  in  the  files. 

ABBORETUM. 

The  arboretum  has  received  some  accessions  and  the  work  of 
identifying  and  labeling  has  been  continued  as  fast  as  possible. 

WOODY  VINES. 

Our  forests  contain  a  large  number  of  woody  vines.  Some 
of  these  are  of  considerable  importance  as  sources  of  minor 
forest  products,  but  our  knowledge  of  them  is  very  incomplete. 
In  July  of  this  year,  the  systematic  collection  of  all  species 
found  in  the  Mountain  Makiling  region  was  begun  and  up  to 
the  end  of  the  year  some  35  species  had  been  brought  in. 
Good  herbarium  material  and  a  section  of  the  mature  stem  have 
been  collected  in  each  case. 

HERBARIUM. 

In  connection  with  the  dendrology  instruction  work  there  has 
been  prepared  a  herbarium. 

This  now  includes  material  of  some  600  species  of  the  local 
woody  plants  and  is  being  continually  enlarged.  There  has  also 
been  secured  material  of  a  number  of  the  important  timber 
species  from  other  parts  of  the  Islands. 

SILVICULTURE. 

1.  Nurseries  and  plantations. — These  now  cover  an  area  of 
over  30  hectares  of  permanent  plantations,  1,374  hectares  of 
special  dipterocarp  plantations,  0.647  hectares  of  rattan  planta- 
tions and  32  hectares  of  experimental  grass  land  planting  on 
Mountain  Makiling. 

Monthly  growth  measurements  are  taken  for  all  plants  in 
the  nursery,  quarterly  measurements  of  the  trees  in  the  planta- 
tions and  yearly  measurements  of  the  planting  on  the  mountain. 

To  date,  about  650  species  have  been  planted  in  the  nursery 
and  plantations. 

It  has  been  demonstrated  that  Ipil-ipil  {Letuxiena  gUiuca)^ 
Narra  (Pterocarpus  spp.),  Molave  (Vitex  spp.),  Lanutan  I. 
{Bombycidendron  vidalianum),  large-leaved  mahogany  (Stvie- 
tenia  macrophylla) ,  Calantas  {Toona  calantas),  Sibucao  (Causal' 
pinia  sapran)^  Teak  (Tectona  grandis),  Lumbang  {Aleurites 
moluecana),  and  Bagilumbang  (Aleurites  trisperma)  are  suit- 
able for  planting  on  a  commercial  scale.  Besides  these,  Brazil 
Logwood  (Haematoxylon  campechianum) ,  Banalo  {TheBpesia 
papulnea),  Palomaria  de  la  Playa  or  Bitaog  (Calaphyllum 
inophyUum),  West  Indian  Cedar   (Cedrela  odorata),  Banuyo 
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{WaUiiceodendron  celebicum),  and  Betis  (Baasia  betia)  offer  a 
great  deal  of  promise. 

2.  Measurement  of  best  trees. — The  measurements  which 
are  regularly  recorded  for  the  plants  in  the  nurseries  and  planta- 
tions are  average  measurements.  It  has  been  felt  that  the 
average  measurements  did  not  show  all  that  the  planting  might 
be  made  to  show  concerning  the  conditions  and  rates  of  growth. 
It  frequently  happens  that  a  part  or  most  of  a  planting  receives 
more  shade  than  is  desirable.  This  will  result  in  giving 
a  low  average  rate  of  growth,  although  individual  plants,  which 
are  more  fortunately  situated,  may  show  a  rapid  rate.  To  give 
some  notion  of  the  best  rates  of  growth  secured  in  each  plant- 
ing, a  special  series  of  measurements  was  made  in  October  of 
this  year.  The  best  tree  in  each  lot  was  selected,  marked  with 
white  paint  and  measured.  The  results  were  tabulated  by 
hectares,  a  general  table  was  prepared  to  give  the  measure- 
ments for  the  best  tree  in  each  lot,  and,  finally,  a  special  table 
was  prepared  to  show  the  best  tree  of  each  species  in  the 
plantations. 

It  is  expected  that  these  trees  will  be  measured  year  after 
year  in  order  to  show  whether  the  best  individual  are  capable 
of  growing  for  a  number  of  years  at  a  faster  rate  than  the 
average.  The  taking  of  these  growth  records  of  best  trees  will 
also  provide  a  sort  of  check  on  the  regular  growth  measurements. 

3.  Thinnings.— 'The  plantations  at  this  place  developed  to  a 
stage  where  thinning  is  necessary.  This  year,  the  preparation  of 
a  plan  of  thinning  has  been  assigned  to  certain  students.  When 
the  plan  has  been  approved,  laborers  are  sent  into  the  area  and 
do  the  thinning  under  the  direction  of  the  student  in  charge. 
The  material  taken  out  is  cut  into  firewood  length  and  piled. 
Careful  records  are  kept  of  all  details  of  this  work,  including  cost. 

4.  Cebu  planting.— In  May,  1916,  the  district  forester  of  Dis- 
trict No.  5  with  one  ranger  went  to  Cebu  to  inaugurate  the 
planting  project  undertaken  on  the  Talisay  Estate. 

The  forester  remained  on  the  work  until  August,  1916,  and 
the  ranger  till  September,  1917.  One  thousand  three  hundred 
fifteen  hectares  were  planted  with  ipil-ipil,  lumbang  and  bagi- 
lumbang  in  the  two  years.  The  total  cost  of  the  project  to  date, 
exclusive  of  salaries  of  forest  officers,  has  been  ^7,000. 

The  work  has  been  remarkably  well  done.  A  report  on  the 
two  year's  work  was  given  at  the  departmental  conference,  on 
October  6. 

Another  appropriation  of  ^10,000  will  be  needed  in  order  to 
finish  the  planting  of  the  whole  area,  within  the  next  three  years. 

6.  Growth  sttcdies. — (a)  Of  dipterocarp  trees. — ^The  taking 
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of  measurements  begun  in  1912  and  in  1914  has  been  continued 
during  this  year.  The  last  report  on  these  data  was  presented 
before  the  Departmental  Conference,  September  10,  1917. 

(&)  Of  unit  areas. — During  the  present  year  there  has  been 
begun  a  series  of  studies  of  total  wood  production  on  areas 
of  definite  size.  One-fourth  hectare  plots  were  marked  and  all 
trees  on  them  numbered  and  measured.  These  measurements 
are  to  be  taken  once  a  year.  It  is  expected  that  this  will  give 
a  measure  of  the  success  of  the  forest. 

6.  Silvical  leaflets. — The  classes  in  silviculture  in  the  Forest 
School  have  continued  the  work  of  preparihg  silvical  leaflets. 
There  are  now  leaflets  for  about  120  species,  containing  a  con- 
siderable amount  of  new  information. 

7.  Experiments  with  cuttings. — For  several  years,  classes  in 
Silviculture  II,  have  had  a  certain  amount  of  work  to  do  with 
cuttings,  as  a  part  of  their  regular  nursery  practice.  The  results 
of  this  work  have  been  carefully  tabulated  and  have  given  useful 
information  concerning  a  number  of  species.  Thus  far  in- 
formation concerning  the  behavior  of  cuttings  of  143  species  has 
been  secured. 

8.  Forest  grown  seedlings. — Each  class  in  silviculture  has 
done  work  with  seedlings  which  were  pulled  in  the  forest  and 
transplanted  by  the  bare  root  method.  Careful  records  have 
been  kept,  which  now  show  the  results  of  the  work  with  45 
species. 

9.  Root  development. — ^Two  years  ago,  there  was  begun  a 
systematic  study  of  the  root  development  of  different  timber 
trees,  particularly  with  reference  to  its  effect  upon  nursery  and 
plantation  practice. 

A  feature  of  this  work  has  been  the  preparation  of  mounted 
herbarium  material,  for  use  with  classes  in  Silviculture. 

Thus  far  279  species  have  been  studied.  This  work  promises 
to  be  increasingly  useful. 

10.  Reproduction  studies. — In  1913,  there  were  laid  out  five 
permanent  reproduction  plots  in  the  cut-over  area  at  Limay 
and  these  have  been  carefully  examined  and  reported  upon 
twice  each  year.  Two  additional  plots  were  laid  out  in  the  same 
year.  Last  May,  there  were  laid  out  seven  additional  plots. 
There  are  now  thirteen  permanent  reproduction  plots  under 
observation.  These  are  expected  to  show  how  reproduction  is 
taking  place  on  each  year's  cutting  area  and  to  show  the  effect 
of  fires  upon  reproduction. 

The  last  report  on  these  plots  was  presented  June  15,  1917. 
Another  examination  of  the  plots  has  just  been  made  and  the 
report  will  be  ready  by  the  time  this  goes  to  print. 
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11.  Cost  records. — It  has  been  felt  that  more  detailed  records 
of  cost  were  needed  than  have  heretofore  been  kept  of  planta- 
tion of  work. 

This  year,  such  cost  records  have  been  kept  and  it  is  expected 
that  they  will  give  much  more  complete  information  than  has 
been  possible  heretofore. 

FOREST  MANAGEMENT,  ENGINEERING,  AND  UTILIZATION. 

1.  Durability  tests. — ^The  semiannual  examinations  of  all  the 
durability  test  specimens  have  been  made  this  year,  as  before; 
the  last  progress  report  on  the  test  was  made  September  10, 
1917.  The  number  of  pieces  included  in  all  tests  up  to  date 
is  1,128,  representing  284  species.  It  is  intended  to  publish  a 
progress  report  on  durability  tests  during  1918. 

2.  Wood  preservation. — A  galvanized-iron  tank  has  been  pro- 
vided for  experiments  in  creosoting  bamboos  and  posts  by  the 
open-tank  method.  The  experiments  will  be  begun  as  soon  as 
the  preservative  can  be  obtained. 

3.  The  wood  lot. — It  has  now  become  evident  that  the  thin- 
nings from  the  plantations  will  furnish  a  considerable  quantity 
of  firewood.  A  plan  has  been  prepared  giving  the  location  of  the 
proposed  wood  lot.  If  authority  can  be  secured  to  sell  the  fire- 
wood and  use  the  receipts  for  hiring  additional  labor,  the 
cutting  and  use  of  firewood  from  the  plantations  can  be  better 
systematized. 

4.  Firewood  studies, — ^A  series  of  studies  has  been  carried  on 
during  the  year  of  firewood  production,  cost  of  cutting,  and  loss 
of  weight  from  evaporation  of  moisture.  Also  efforts  have 
been  made  toward  determining  the  average  amount  of  firewood 
used  in  a  Filipino  community. 

FOREST  NURSERY,  BAGUIO. 

Nearly  20,000  cuttings  have  been  planted  to  restock  the 
nursery,  besides  seedlings  secured  from  other  gardens  in  Baguio. 
Of  the  52  species  planted,  13  came  from  abroad. 

A  portion  of  the  nursery  has  been  set  aside  to  maintain  seed 
trees. 

Trial  plantings  of  economic  species  have  been  carried  on  with 
eucalyptus,  hickory,  oaks,  peach,  pear,  apple,  gooseberry,  rasp- 
berry, and  ricinus.  Most  of  the  cinchona  seedlings  planted  in 
1916  have  died. 

With  the  cooperation  of  Lieutenant  Governor  Logan  and 
Uayor  Williams,  a  beginning  has  been  made  toward  distributing 
economic  species  among  the  Igorots. 

There  are  in  the  nursery  about  3,500  trees  of  those  species 
that  have  been  found  to  succeed  and  about  4,000  shrubs  and 
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1,000  vines.  For  reforestation  experiments,  about  700  camphor 
trees,  400  eucalyptus  and  600  Mindoro  pines  are  left. 

The  total  available  stock  for  all  work  in  1918  is  about  6,000 
trees,  11,000  shrubs  and  2,000  vines. 

Of  eight  species  of  foreign  pines  tried,  none  have  succeeded 
very  well.  Pinus  longifolia  and  Pintcs  rigida,  which  have  done 
best,  have  not  yet  reached  transplanting  size,  though  nearly  3 
years  old. 

Plants  given  out  for  reforestation,  for  cooperation  with  the 
city  of  Baguio  and  residents  and  visitors,  amount  to  26,166, 
valued  at  1^=5,062.52. 

About  300  camphor  trees  have  been  put  into  the  reforestation 
plots  in  Forbes  Park  No.  3,  and  smaller  groups  of  several  other 
species  in  Forbes  Park  Nos.  1  and  2. 

Trinidad  Farm  School  has  planted  about  500  trees. 

By  cooperation  with  the  Benguet  Mining  Company,  over 
14,000  cuttings  of  Mirasolia  (Tithonia  diversifolia  A.  Gray) 
were  planted  in  grasslands  at  the  headwaters  of  Antamok 
Creek. 

Some  of  the  natural  drainage  channels  in  Forbes  Park  have 
been  straightened  and  lined  with  rock  to  prevent  erosion. 

Much  attention  has  been  given  to  the  grazing  and  caingin 
problems.  Guards  patrol  the  region  constantly  and  every  effort 
is  being  made  to  gain  the  cooperation  of  the  Igorots  in  suppres- 
sing fires  and  caiiigins. 

FORKST   SCHOOL.. 

The  school  year  1916-17  closed  on  March  14  and  a  class  of 
21  graduated. 

SUMMER  INSTRUCTION  TRIP. 

The  outstanding  features  of  this  year's  work  have  been  the 
work  on  the  summer  instruction  trip  and  the  occupancy  of  the 
new  quarters. 

The  summer  vacation  trip  this  year  occupied  the  period  from 
March  18  to  April  14.  Leaving  Los  Bafios  on  March  18,  the 
class  went  by  boat  to  Paete.  The  first  week  was  taken  up  by  the 
making  of  camp  and  composition  studies.  These  studies  covered 
about  6  hectares,  and  every  thing  above  10  centimeters  in 
diameter  was  calipered.  Following  this,  a  good  deal  of  work 
was  done  on  topography  and  valuation. 

WORK  PERFORMED. 

A  5  per  cent  survey  was  made  of  an  area  of  about  3,000 
hectares,  every  trees  above  40  centimeters  in  diameter  on  the 
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strips  being  calipered.  The  survey  showed  an  average  stand 
in  excess  of  20,000  board  feet  per  acre.  The  most  abundant 
trees  were  Tiaong»  Tanguile,  Mayapis,  and  Dalingdingan, — ^the 
first  three  making  up  more  than  70  per  cent  of  the  stand,  by 
volume.  A  map  was  prepared  and  presented  with  the  report 
on  the  trip  on  June  26.  This  was  the  most  successful  summer 
instruction  trip  which  the  school  has  had. 

EQUIPMENT. 

During  the  year  the  new  Forest  School  building  has  been  oc- 
cupied. It  is  a  very  great  aid  in  the  work  of  the  school.  New 
quarters  were  completed  and  were  occupied  on  October  27.  A 
commodious  and  convenient  mess  hall  and  kitchen  have  been  built 
and  a  considerable  amout  of  grading  has  been  done  on  the  road 
and  grounds.  Further  improvements  needed  are:  A  first-class 
road,  the  installation  of  an  electric  lighting  system,  and  the 
development  of  the  grounds  and  additional  laboratory  and 
surveying  equipment.  It  is  hoped  that  it  will  be  possible  to 
secure  these  the  coming  year. 

ADVANCED  COURSE. 

The  course  leading  to  a  degree  has  not  been  offered  this  year, 
because  of  lack  of  personnel.  Two  additional  men  are  needed. 
It  is  hoped  that  they  can  be  secured  and  the  course  may  be 
offered,  beginning  with  the  next  school  year. 

MILITARY  DRILL. 

Military  drill  was  begun  in  the  Forest  School  on  October  12, 
1917.  All  Filipino  students  are  required  to  drill.  A  number 
of  other  employees  are  also  taking  the  course.  Two  drills  are 
held  each  week  and  distinct  improvement  is  being  shown. 
Guns  and  other  equipment  should  be  supplied  for  this  work. 

STUDENTS. 

The  junior  class,  which  began  its  work  this  school  year,  num- 
bers 20,  and  3  private  students,  2  of  them  from  China.  The 
senior  class  numbers  21,  including  one  private  student  from 
China. 

DIVISION  OF  SAWMILLS  AND  UTILIZATION. 

DUTIES. 

In  addition  to  relieving  the  division  of  forest  management 
of  the  administration  of  the  long  term  concession  areas  and 
sawmiU  licenses  and  administering  the  law  providing  for  scal- 
ing of  legs  in  the  round,  the  Division  is  charged  with  the  pre- 
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paration  of  a  set  of  grading  rules  suitable  to  Philippine  timber 
and  the  training  of  a  corps  of  lumber  inspectors. 

Cooperation  with  the  sawmills  is  also  sought  in  determining 
and  doing  away  with  waste  both  in  the  woods  and  mill  and  the 
utilization  of  all  material  possible,  and  in  the  study  of  the 
various  markets,  both  developed  and  those  possible  of  being 
developed. 

PERSONNEL. 

During  the  past  year  the  most  competent  men  of  the  newly 
graduated  class  of  the  Forest  School  were  assigned  for  duty 
under  this  division  and  together  with  the  rangers  already  on 
duty,  who  have  become  experienced  in  handling  the  work,  the 
administration  of  the  sawmill  licenses  has  been  carried  on  in 
such  a  manner  that  the  complaints  formerly  received  regarding 
the  enforcement  of  the  scaling  law  have  gradually  disappeared 
and  the  lumbermen  feel  that  the  Bureau  is  working  to  give  them 
all  help  possible  in  carrying  on  their  business  in  fairness  to 
their  needs  and  the  proper  handling  of  the  forest  for  the  future 
welfare  of  the  Islands. 

The  personnel  of  the  division  now  consists  of  one  forester  in 
charge,  1  field  assistant,  1  lumber  inspector,  1  assistant  forester 
and  21  rangers.  The  rangers  are  called  upon  to  handle  the 
direct  supervision  of  the  concession  areas  and  personally  meet 
the  mill  men  on  administrative  matters  as  they  arise,  while 
the  forester  and  field  assistant  travel  around  to  the  various  mills 
to  supervise  and  check  the  scaling  and  administrative  work 
carried  on  by  the  rangers  and  assist  them  in  making  mill  studies. 

MARKETS. 

Since  the  establishment  of  the  division  in  1915,  its  activities 
have  been  constantly  increasing  with  the  improvement  in  con- 
ditions, the  beginning  of  which  was  discussed  in  the  report 
for  1916. 

During  1917  the  output  of  the  chief  sawmills  was  increased 
some  eight  million  board  feet  and  mill  men  report  that  they  have 
never  before  known  such  an  active  market  in  the  Islands. 

In  spite  of  the  enforced  reduction  in  shipments  to  the  United 
States  and  China  markets  during  1917,  the  output  of  the  mills 
was  increased  by  the  marked  improvement  in  local  markets. 
Building  activities  have  increased  rapidly,  due  both  to  increased 
activities  in  the  other  industries  of  the  Islands  and  the  growing 
tendency  of  the  local  population  to  build  frame  houses  instead 
of  the  poorer  class  of  mixed  material  house  that  has  been  the 
chief  form  of  housing  for  the  poorer  people  of  the  Islands. 
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The  demand  for  native  lumber  throughout  the  entire  year 
was  much  greater  than  the  supply,  due  largely  to  the  fact  that 
the  people  now  realize  more  fully  the  worth  of  the  Philippine 
woods,  as  compared  with  Oregon  pine  and  other  ;foreign  lumber. 

Local  lumber  yards  carrying  stocks  of  mill  sawn  lumber  were 
established  in  districts  where  formerly  whip  sawn  stuff,  produced 
as  scattering  demand  arose,  was  the  only  source  of  supply. 

In  Mindanao,  the  development  of  the  large  hemp  and  coconut 
plantations  and  accompanying  settlement  of  former  wild  lands 
has  created  a  market  that  keeps  the  mills  filled  with  orders  ahead. 

In  the  Visayan  Islands  and  Luzon  the  establishment  of  the 
large  sugar  centrals  and  coconut  oil  refineries,  together  with 
the  prosperity  they  have  brought  to  the  people,  has  produced 
a  building  activity  that  commands  a  large  share  of  the  output 
of  the  mills. 

The  United  States  Quartermaster  of  the  Philippine  division, 
after  having  thoroughly  tried  out  Philippine  timber  during  the 
last  two  years,  during  1917  supplied  practically  the  entire  needs 
of  the  army  with  native  instead  of  imported  lumber,  placing 
one  large  contract  of  6,000,000  board  feet  and  several  smaller 
contracts  of  about  300,000  board  feet. 

The  average  monthly  shipments  from  seven  of  the  larger  mills 
to  local  markets  were  about  4,000,000  board  feet,  making  a  total 
of  50,000,000  board  feet  used  in  1917  as  compared  with 
35,000,000  in  1916. 

With  this  great  increase  in  sale  of  lumber  there  has  been  a 
marked  rise  in  prices,  due  both  to  the  large  demand  for  lumber 
and  the  increased  cost  of  production  through  the  advance  in 
cost  of  materials.  Prices  during  1917  advanced  steadily  and 
by  the  end  of  the  year  had  more  than  doubled  over  those  of  1916, 
while  in  some  cases  the  advance  was  200  per  cent,  with  every 
prospect  of  more  increases  during  1918. 

FOREIGN  MARKETS. 

During  1917  the  shortage  in  shipping  and  increasing  freight 
rates  seriously  affected  the  shipments  of  lumber  to  foreign  mar- 
kets, with  a  consequent  reduction  in  the  amount  of  lumber 
shipped  to  the  United  States  and  China  markets  as  compared 
to  1916. 

Timber  and  lumber  shipped  to  the  United  States  during  1917 
amounted  to  12,488  cubic  meters  (5,294,912  board  feet)  valued 
at  ^483,215,  as  compared  to  14,880  cubic  meters  (6,309,120 
board  feet)  valued  at  9^59,186,  during  1916. 
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The  China  market  has  experienced  an  even  greater  decline, 
as  shown  by  the  figures  in  the  following  table : 


To  China: 

Timber 

Lumber 

Total 

To  Honskons: 

Timber 

Lumber 

Total 

Grand  total 


Cubic 
meter. 

1917 

Boaid 
feet. 

94,562 
2.786,072 

228 
6,468 

6.676 

2.830.624 

1.166 
8,810 

494.884 
8.623.440 

9.476 

4.017.824 

16.162 

• 

6.848.448 

Value. 


W,730 
121.009 


129.789 


72.842 
216.646 


1910 


Cubic 
meter. 


190 
16.270 


Board 

feet. 


80.660 
6.474.480 


16,460      6,666.040 


418 
9.266 


176. 112 
8.924.120 


288.487  '    9.668  I    4,099.282 


418.226  I  26.128     10.664.272 


Value. 


N.4S4 
264.828 


264,812 


6.474 
92.949 


99.42S 


868.786 


However,  mill  men  report  increased  activity  in  this  market 
during  December,  with  increasing  prices  and  numerous  inquiries 
from  China  merchants  giving  prospect  of  as  active  markets  as 
the  shipping  facilities  will  permit. 

In  addition  to  the  shipments  above  mentioned,  others  were 
made  to  Japan,  French  East  Indies,  and  Australasia,  totalling 
104  cubic  meters  (44,076  board  feet)  valued  at  1P5,192. 

As  shipments  were  made  to  Australia  during  1916,  the  con- 
tinued orders  from  there  would  indicate  a  good  possibility  of  the 
permanent  introduction  of  Philippine  lumber  into  that  market 
when  transportation  conditions  improve. 

LUMBEEING  OPPORTUNITIES. 

With  these  conditions  prevailing  and  the  generally  expressed 
confidence  that  the  market  will  continue  firm  with  the  great 
demand  for  building  materials  following  the  close  of  the 
European  War,  the  opportunity  for  large  capital  to  develop  the 
long-term  license  areas  still  open  in  different  parts  of  the  Islands, 
such  as  Laguna,  Mindoro,  Camarines,  Agusan,  etc.,  should  lead 
to  a  development  of  the  timber  industry  commensurate  to  the 
forest  resources  of  the  Islands. 

GRADING  RULES. 

During  the  early  part  of  1917,  the  Bureau  secured  the  services 
of  an  experienced  hardwood  lumber  inspector  familiar  with 
Philippine  lumber,  who  was  detailed  to  draw  up  a  set  of  grading 
rules  suitable  to  the  local  species. 

As  discussed  in  the  report  for  1916,  the  rules  adopted  by  the 
National  Hardwood  Lumber  Association  were  unsuitable  for 
Philippine  lumber;  therefore  the  trade  with  the  United  States, 
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China,  and  other  foreign  markets,  as  well  as  numerous  local 
deals  requiring  special  grades  of  timber,  made  the  formation  of 
a  standard  set  of  rules  imperative. 

The  chief  advantages  gained  by  the  adoption  of  a  standard 
set  of  rules  are  as  follows : 

1.  The  former  custom  of  selling  lumber  log  run  will  be  done 
away  with  by  the  separation  into  the  various  grades, — ^priced 
accordingly, — ^which  enables  the  millman  to  obtain  the  full  value 
of  the  various  grades  of  lumber,  and  the  purchaser  to  obtain  the 
grade  of  lumber  suitable  to  his  requirements. 

2.  Standard  grades  of  firsts  and  seconds  and  export  common 
would  guarantee  foreign  buyers  against  the  low  grades  and  mis- 
cellaneous species  such  as  have  been  exported  at  times  heretofore. 
They  would  also  result  in  a  larger  volume  and  a  more  satis- 
factory business  for  the  buyers  and  sellers  of  export  lumber. 

3.  Guaranteed  grades  will  also  enable  the  manufacturers  of 
railroad  ties,  car  material  and  construction  timbers  to  accept  the 
business  in  India  and  China  which  they  could  not  accept  here- 
tofore on  account  of  not  being  being  able  to  guarantee  the  grade 
of  their  product. 

A  set  of  rules  was  drawn  up  during  the  year  aiid  submitted  to 
local  and  foreign  lumber  dealers  and  the  various  lumber  com- 
panies of  the  Islands  for  criticism.  They  have  met  with  general 
approval  and  preparations  are  now  under  way  for  handling 
inspection  under  these  rules,  as  most  of  the  local  firms  have 
signified  their  desire  to  have  inspections  of  their  lumber  made 
according  to  these  rules. 

In  order  to  have  a  corps  of  inspectors  to  handle  this  work, 
five  of  the  most  experienced  rangers  of  the  division  of  sawmills 
and  utilization  were  detailed  to  study  grading  work  under  the 
Bureau's  lumber  inspector. 

Lumber  mills  in  different  parts  of  the  Islands  were  visited  in 
order  that  the  men  should  become  familiar  with  the  various 
species  manufactured  in  different  localities.  In  this  manner  the 
last  six  months  were  spent,  studying  the  different  defects  and 
qualities  of  lumber  and  learning  to  scale  and  tally  it. 

After  becoming  familiar  with  this  work,  the  rangers  were 
assigned  to  actual  grading  work,  inspecting  clear  and  merchant- 
able grades  for  the  Manila  market  and  firsts  and  seconds  for  the 
United  States  market.  Reinspection,  with  criticism  and  expla- 
nation, of  the  work  done  by  the  company  inspectors  was  also 
done  to  show  that  the  application  of  the  foreign  rules  which 
were  in  use  was  impracticable. 
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These  men  are  now  far  enousrh  advanced  to  handle  some  in- 
spection work  and,  with  the  instruction  planned  for  the  cominsr 
year,  should  develop  into  efficient  inspectors.  Positions  have 
been  offered  to  all  of  these  student  inspectors  through  the  Bureau 
by  private  lumber  concerns,  but  it  was  not  deemed  advisable  to 
allow  resignations  until  enough  graders  are  available  to  take  care 
of  the  proposed  scheme  of  Government  inspection  of  export 
lumber. 

UTILIZATION. 

In  the  administration  of  some  of  the  concession  areas  by  the 
division,  the  possibilities  of  doing  away  with  various  forms  of 
waste  in  the  forest  which  characterize  the  early  stages  of  a  new 
industry  have  been  constantly  brought  to  the  attention  of  the 
loggers,  so  that  the  use  of  saws  in  felling  trees  and  cutting  logs, 
the  doing  away  with  the  excessive  sniping  of  logs  and  such  forms 
of  waste  are  receiving  more  and  more  attention.  Furthermore, 
the  enforcement  of  the  law  requiring  scaling  of  logs  in  the 
round  and  payment  for  the  solid  contents  has  caused  lumbermen 
to  study  the  possibilities  of  utilizing  the  smaller  material  which 
formerly  went  into  the  waste  pile.  As  a  result,  the  large  mills 
have  installed  machinery  for  turning  out  balusters,  moldings, 
barrel  staves,  and  box  shooks  from  slabs  and  trimmings. 

Three  of  the.  large  mills  installed  automatic  lathes  for  turning 
out  balusters,  table  legs  and  similar  material  from  their  shorts, 
while  a  fourth  has  installed  a  sticker  for  the  manufacture  of 
mouldings  and  quarter  round  out  of  edgings  which  they  were 
formerly  unable  to  dispose  of.  The  erection  of  a  stave  mill  with 
horizontal  band  resaw,  gang  ripsaw  and  two-saw  trimmer  has 
enabled  still  another  to  utilize  its  slabs,  which  formerly  went 
to  the  waste  burner,  in  manufacturing  cement  barrel  staves. 
Approximately  300,000  board  feet  of  staves  per  month  are  manu- 
factured, all  of  which  go  to  the  China  market.  With  the  installa- 
tion of  a  barrel  making  plant  in  Manila,  which  is  at  present 
dependent  on  imported  staves  from  the  United  States,  the  setting 
up  of  stave  machines  as  an  adjunct  to  sawmills  should  prove  a 
profitable  investment  as  waste  material  could  be  utilized. 

Material  for  boxes  and  furniture  stock  also  utilize  the  trim- 
mings and  slabs  of  one  of  the  mills,  the  better  grades  of  furni- 
ture stock  finding  a  profitable  market  in  the  United  States. 

The  production  of  veneer  is  also  an  assured  industry  in  the 
Islands,  one  mill  having  installed  both  a  12-foot  veneer  slicer  and 
two  circular  veneer  saws  and  a  dryer,  for  the  manufacture  of 
veneer  for  the  United  States  market  and  cigar-box  material  for 
local  trade. 
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THE  OFFICE  OF  THE  WOOD  EXPERT. 

With  one  exception,  no  radically  new  line  of  work  has  been 
taken  up  in  this  office  during  the  year.  The  exception  is  that  one 
of  the  rangers  attached  to  the  office  has  accompanied  the  party 
of  rangers  making  studies  in  scaling  and  grading  at  mills  in 
Occidental  Negros,  Bataan,  and  Lanao  under  the  Lumber  In- 
spector in  charge  of  this  work.  These  studies  were  begun  in 
July  and  are  expected  to  be  finished  in  January,  1918.  With 
this  added  experience  on  the  part  of  one  of  its  members,  the  office 
of  the  wood  expert  will  be  better  able  to  form  an  opinion  on 
questions  that  occasionally  come  up  involving  matters  of  wood 
Identification,  scaling  and  grading. 

BOTANICAL  SPECIMENS. 

The  number  of  botanical  specimens  received  from  the  field  has 
fallen  off  considerably  as  compared  with  the  previous  year.  This 
is  undoubtedly  due,  on  one  hand,  to  the  fact  that  no  special  re- 
connaissance work  has  been  carried  on  except  in  mangrove 
swamp  regions,  where  the  number  of  species  is  very  limited, 
and,  on  the  other  hand,  that  there  has  been  a  great  increase  in 
homestead  and  other  purely  administrative  routine  work,  the 
former  especially  taking  field  officers  into  a  terrain  where  botan- 
ical collections  are  of  little  interest.  There  were  623  botanical 
specimens  received  during  the  year,  of  which  118  were  accom- 
panied by  wood  specimens.  The  Bureau  of  Science  returned  400 
duplicate  herbarium  sheets  from  this  material,  for  distribution 
to  forest  stations.  Beside  the  wood  specimens  with  botanical 
material,  323  trade  samples  were  received  and  identified,  and 
about  40  numbers  added  to  the  series  of  foreign  specimens. 
These  last  now  amount  to  about  1,650  numbers.  Ten  10-foot 
planks  and  four  logs,  almost  all  of  species  new  to  the  collection, 
have  been  installed.  Also,  16  planks  showing  the  different 
grades  of  lumber  as  inspected  by  the  Bureau  were  added  to  the 
collection. 

Phenological  reports  to  the  number  of  309  were  received,  con 
taining  1,839  tree  names,  and  three  lists  of  synonyms  with  57 
names. 

ACCESSIONS  AND  WOOD  SAMPLES. 

Although  the  number  of  accessions  of  logs,  planks,  and  smaller 
wood  specimens  has  been  less  than  in  several  former  years,  a 
very  large  amount  of  work  has  been  done  in  working  up  old 
material,  so  that  there  are  now  on  hand  for  sale  or  distribution 
hand  specimens  of  over  275  species,  of  which  the  great  majority 
are  of  well-seasoned  material.    The  distribution  of  these  speci- 
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mens  has  increased  proportionately,  over  8,500  having  gone  out 
during  the  year.  Of  these,  996  were  sold,  3,513  distributed 
gratis  (chiefly  to  schools  and  colleges,  foreign  forest  services  and 
other  Government  entities,  museums,  etc.),  2,446  were  furnished 
to  the  Forest  School,  and  1,178  to  the  various  forest  stations 
throughout  the  Islands.  Of  the  extent  and  ,value  of  this  form 
of  propaganda,  some  idea  can  be  obtained  from  the  following 
lists  of  countries  to  which  the  hand  specimens  have  gone :  Aus- 
tralia, Canada,  Cuba,  England,  French  Indo-China,  Hawaii, 
Hongkong,  Japan,  Java,  Korea,  New  Zealand,  Russia,  Straits 
Settlements,  United  States  (21  different  States). 

OTHER  WORK. 

Beside  the  preparation  of  hand  and  shelf  specimens  and  the 
installation  of  logs  and  planks  in  the  working  collection,  there 
have  been  made  in  the  shop  about  20  simple  racks  for  holding 
conmiercial  exhibits  of  articles  in  sacks,  such  as  almaciga,  cinna- 
mon and  other  barks,  etc.;  the  large  transparencies  made  in 
Washington  for  the  Panama-Pacific  International  Exposition 
have  been  mounted  in  the  windows  of  the  ground  floor;  a  rack 
(itself  consisting  of  authentic  specimens  of  bamboo)  has  been 
erected  to  display  all  the  manufactured  articles  of  bamboo ;  the 
work  of  overhauling  all  the  damage  caused  to  planks  by  shipping 
to  San  Francisco  has  been  almost  completed;  and  a  number  of 
pieces  of  office  furniture  have  been  repaired  or  newly  built,  both 
for  the  Central  Office  and  for  forest  stations.  For  the  latter,  a 
simple  knock-down  table  has  been  designed,  which  can  be 
shipped  in  a  package  of  about  one-fifth  the  bulk  of  the  same  when 
set  up,  and  is  at  the  same  time  easily  set  up  at  the  point  of 
destination.  A  large  part  of  this  work  has  been  done  with  rem- 
nants of  lumber,  such  as  from  heavy  planks  resawn  for  exhibit 
purposes  or  long  ones  cut  down  to  the  standard  length  of  10 
feet.  With  the  saw  table  installed  the  previous  year,  the  utili- 
zation of  such  scraps  is  very  easy  and  economical. 

WEIGHTS  OP  WOODS. 

A  complete  table  of  air-dry  weights  of  all  species  represented 
in  the  collection  of  10-foot  and  6-foot  planks  has  been  prepared. 
The  planks  were  carefully  calipered  to  the  nearest  millimeter, 
at  five  equidistant  points  along  both  edges,  for  both  thickness 
and  width ;  these  measurements  were  averaged,  and  the  volumes 
calculated  from  the  averages.  From  the  resulting  volumes  and 
the  weights  of  the  planks  (which  were  taken  to  the  nearest 
tenth  of  a  kilogram)  was  calculated  the  specific  gravity  air-dry. 
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No  planks  were  included  that  had  not  been  installed  at  least 
since  the  latter  part  of  1914.  The  conditions  to  which  they  are 
subject  are  peculiarly  favorable  to  even  and  thorough  air-drying, 
the  planks  being  installed  on  end  along  the  walls  (but  separated 
from  the  walls  by  an  air-space)  of  a  large  and  very  well-ven- 
tilated hall.  The  planks  are  naturally  almost  all  from  large 
mature  trees.  It  is  believed,  therefore,  that  the  results,  though 
the  material  and  the  methods  were  somewhat  rough,  will  be 
applicable  to  ordinary  commercial  material  more  closely  than 
some  of  the  figures  previously  obtained  from  small  oven-dried 
specimens,  especially  as  it  is  known  that  much  of  the  material  on 
which  such  figures  were  based  came  from  small  trees. 

It  is  proposed  to  publish  this  table  of  weights  as  a  separate 
circular  during  1918. 

CATALOGUE. 

In  continuation  of  the  work  began  in  1916  of  classifjdng  and 
rearranging  the  logs  and  planks,  a  similar  task  has  been  under- 
taken with  all  the  minor  products.  For  the  first  time,  they  have 
been  completely  assorted.  Also,  incidentally  to  this,  there  was 
commenced  in  the  latter  part  of  1916  the  compilation  of  an 
entirely  new  catalogue,  which  is  intended  to  include  everything 
in  the  collections  except  the  logs  and  planks.  The  former  are 
recorded  under  their  "B.  F.  numbers"  (Bureau  of  Forestry  her- 
barium series),  while  the  latter  are  recorded,  as  a  matter  of 
convenience,  in  an  entirely  separate  register.  The  new  catalogue 
has  progressed  to  about  700  numbers,  distributed  as  follows: 
Abnaciga,  81  specimens;  barks,  tan  and  dye,  30;  bamboos,  66; 
barks,  medicinal,  spice,  etc.,  20;  bast  fibers,  31;  beeswax,  24; 
gutta-percha,  52;  palm  products  (leaves,  fibers,  etc.),  29;  rattans, 
205;  resins,  pili  and  allied,  27;  resins,  dipterocarp,  42;  resins 
and  oils,  miscellaneous,  18 ;  rubber,  35 ;  vines,  miscellaneous,  36. 
There  remain  to  be  classified  and  recorded:  miscellaneous  wood 
specimens  other  than  the  regular  "museum  logs"  and  planks, 
manufactured  articles  of  wood,  tools  and  implements,  seeds  and 
fruits,  fungi,  and  mineral  specimens,  all  of  which,  besides  such 
new  accessions  as  may  arrive,  it  is  hoped  to  finish  recording 
during  1918.  It  is  intended,  when  this  work  is  completed,  to 
publish  a  complete  catalogue  of  the  collections,  with  notes  on 
uses,  distribution,  abundance,  etc.,  of  the  various  products. 

REVISION  OF  GROUPS  OF  TIMBKR  TRKES. 

During  the  year,  there  has  been  worked  out  a  complete  revision 
of  the  fijrst,  second,  and  third  groups  of  timber,  which,  however, 
has  not  yet  been  put  into  effect  under  article  1821  of  the  Admi- 
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nistrative  Code.  It  will  probably  be  promulgated  durinsr  1918. 
The  list  as  it  stands  at  present  is  given  in  Appendix  B.  There 
is  no  doubt  that,  as  a  whole,  it  will  be  proposed  in  its  present 
form,  but  the  progress  of  o\ir  botanical  knowledge  of  the  forest 
flora  is  so  rapid  that  it  is  quite  probable  there  may  still  be  some 
minor  additions  and  changes  in  nomenclature  to  the  list  as  it 
now  stands.  The  last  regrouping  was  put  in  force  about  15 
years  ago. 

SHIPBUILDIXCii. 

As  noted  in  the  annual  report  for  1916,  calling  attention 
to  the  opportunities  for  lumber  schooners,  the  undersigned  is 
very  glad  to  state  that  during  the  past  year,  shipbuilding  has 
really  gotten  a  foothold  and  is  being  pushed.  The  undersigned, 
as  Director  of  this  Bureau,  was  appointed  chairman  of  the 
shipbuilding  committee  under  the  Food  Commission  appointed 
by  the  Governor-General  and  the  Bureau  has  done  much  toward 
fomenting  the  building  of  ships  throughout  the  Islands.  At  the 
present  time,  there  are  six  establishments  building  schooners 
for  auxiliary  power.  Several  small  vessels  were  launched  during 
the  year  and  a  300-ton  schooner  was  recently  launched  in  south- 
ern Negros.  The  shipyards  at  Bolinao,  Pangasinan,  have  over 
three  hundred  men  working  in  the  woods,  getting  out  ship  tim- 
bers, and  some  250  men  working  in  the  shipyards.  All  of  these 
men  are  Filipinos  and  are  being  trained  by  Captain  Hennings, 
who  is  in  charge  of  this  operation.  Enough  timber  has  been  got- 
ten out  and  is  seasoning  to  build  at  least  10  ships  from  300  tons 
upward,  and  it  is  expected  that  during  this  coming  year  these 
shipyards  will  be  in  a  position  to  turn  out  12  ships  of  over 
250  tons. 

The  Bureau  of  Forestry  has  aided  shipbuilders  as  much  as 
possible  in  the  granting  of  licenses  and  has  favored  licensees 
aiding  the  shipbuilding  industry.  Shipbuilders  in  Manila  have 
made  use  of  the  Bureau  in  obtaining  timber  for  their  ships 
through  licensees.  As  one  example  of  such  cooperation;  the 
Bureau  has  sent  out  to  forest  stations  and  to  numerous  licensees 
in  certain  regions  a  set  of  blueprints  showing  the  form  and 
dimensions  of  all  the  crooks  or  knees  needed  for  vessels  of  a 
certain  type.  The  undersigned  feels  that  the  Bureau  of  Forestry 
has  done  its  share  toward  creating  at  least  an  inter-island  fleet. 

So  far,  no  very  large  boats  have  been  attempted,  the  largest 
under  construction  being  one  of  less  than  six  hundred  tons,  but 
plans  are  under  way  for  the  building  of  six  3,000-ton  schooners 
for  use  between  the  west  coast  of  the  United  States  and  the 
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Philippines.  It  is  hoped  that  the  next  annual  report  will  give 
notice  of  the  completion  of  these  boats. 

If  the  shipbuilding  industry  prospers,  as  it  now  seems  to 
promise,  this  will  prove  a  great  stimulus  to  the  lumber  industry, 
not  only  directly  by  the  increased  consumption  of  lumber  for 
building  the  ships,  but  also  indirectly,  and  perhaps  in  even 
greater  measure,  by  facilitating  the  exportation  of  lumber  to 
foreign  countries.  As  noted  in  another  part  of  this  report,  the 
decrease  in  exports  during  the  past  year,  especially  to  China, 
has  been  due  entirely  to  the  lack  of  shipping  facilities. 

The  finest  timber  in  the  world  can  be  found  in  the  Philip- 
pine Islands  for  wooden  ships.  What  was  in  its  time  the  largest 
frigate  in  the  Spanish  Navy  was  built  here  by  the  Spaniards 
and  Philippine  timbers  are  held  in  very  high  regard  not  only 
in  Spain,  but  along  the  China  coast.  For  shipbuilding,  men  are 
available  and  can  be  trained,  as  has  been  demonstrated  by 
Captain  Hennings  at  Bolinao,  but  it  is  necessary  that  the  Gov- 
ernment take  some  action  to  facilitate  the  obtaining  of  equip- 
ment, such  as  engines,  rigging,  and  hardware.  These  are  not 
manufactured  in  the  Philippines,  and  it  is  very  hard  for  in- 
dividual shipbuilders  to  obtain  them  from  the  United  States. 

ADMINISTRATIVE  DIVISION. 

Allusions  have  already  been  made  to  the  work  of  this  division 
and  as  the  duties  of  a  chief  clerk  are  well  known,  only  the 
special  features  of  the  work  will  be  considered. 

GENERAL  SERVICE. 

The  routing  of  correspondence  has  been  studied  with  the 
viewpoint  of  accuracy  and  promptness  and  a  system  instituted 
whereby  the  lack  of  clerks  is  partially  overcome. 

ACCOUNTING. 

The  changes  in  the  accounting  system  inaugurated  by  the 
Bureau  of  Audits  were  adopted  without  confusion  and  vdth  an 
increase  of  efficiency.  Expense  accounts  are  handled  promptly  in 
spite  of  their  having  to  be  sent  through  four  persons  before 
final  approval. 

PROPERTY 

The  property  has  been  handled  efficiently  and  such  equipment 
as  was  no  longer  needed  was  transferred  to  other  branches  of 
the  Government.  Unserviceable  property  received  from  the 
forest  stations  has  been  repaired  or  condemned.    Owing  to  the 
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impossibility  of  securing  certain  articles  from  the  United  States, 
substitutes  were  made  at  a  great  saving  by  employees  of  the 
Bureau. 

LIBRARY  AND  TRANSLATING. 

New  books,  catalogues  and  trade  journals  are  properly  filed 
upon  receipt,  forestry  items  in  local  papers  are  clipped,  and  notes 
for  the  Quarterly  Newsletter  are  gathered.  Letters  written  in 
Spanish  or  in  Philippine  dialects  are  translated  and  answers 
prepared. 

STATISTICS. 

Owing  to  the  lack  of  personnel,  the  gathering  of  statistics 
has  been  limited  to  those  records  needed  by  the  accounting  and 
property  sections.  During  1918,  a  complete  record  of  forest 
statistics  will  be  kept.  In  the  past,  these  records  were  obtained 
from  the  Bureau  of  Internal  Revenue. 

CLASSIFICATION  OF  WORK. 

The  time  spent  upon  different  kinds  of  work  by  rangers  and 
scalers  in  the  division  of  forest  management,  forest  lands  and 
maps,  and  sawmills  and  utilization  are  shown  in  the  accompany- 
ing table. 

Nearly  the  same  amount  of  time  was  spent  upon  public  land 
classification  work  as  before,  but  there  was  a  great  increase  in 
the  number  of  public  land  parcels  inspected. 

There  has  been  a  decrease  in  time  spent  on  botanical  work, 
chiefly  because  the  rangers  on  homestead  and  ordinary  license 
work  have  already  collected  most  of  the  trees  that  are  accessible. 

FOREST  CHARGKS. 

The  trees  of  the  Philippines  are  divided  into  four  groups. 
Those  of  each  group  are  sold  at  different  rates. 

Timber, 

Per  cnUe  meter. 

First-group  trees  _.  K.60 

Second-group  trees  1.50 

Third-fi:roup  trees  1.00 

Fourth-group  trees .50 

When  ebony  and  camagon  from  which  the  sapwood  has  been 
stripped  are  presented  for  measurement  and  appraisal,  there  is 
collected  on  each  cubic  meter  of  ebony  W,  and  on  each  cubic 
meter  of  camagon  ^4.50. 
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The  timber  is  measured  in  the  round,  but  in  case  it  has  ah-eady 
been  squared,  a  surcharge  of  25  per  cent  is  added  to  cover  loss 
in  squaring.  If  the  timber  has  been  manufactured,  that  is, 
sawn  or  roughly  fashioned  to  approximately  its  finished  form, 
it  is  considered  as  being  manufactured  and  a  charge  of  100 
per  cent  is  added.  This  charge  has  been  found  necessary  in 
order  to  discourage  the  invoicing  of  timber  after  manufacture, 
as  such  timber  is  frequently  smuggled  out  of  the  forest  and  sold 
without  any  forest  charges  being  paid. 


Firewood, 

For  bacauan  and  tangal Per  cubic  meter. 

For  other  woods do 


W.20 
0.10 

-M-BO 
10.00 
16.00 
70.00 
10.00 
10.00 

1.50 
8.00 
4.00 
1.60 
5.00 
8.00 
.10 
20.00 


Minor  forest  products. 

Clean    salago   bark Per  100  kilos.... 

Copal  gum  (Almaciga) do 

Gum  elemi  (brea  de  Pili) do 

Gutta-percha    (guta-percha) do 

Diliman do 

Split  rattan    (bejuco) do 

Unsplit     rattan      (bejuco)      2     centimeters     or     less     in     diam- 
eter   Per  1,000  linear  meters 

Unsplit  rattan  (bejuco)  more  than  2  centimeters  in  diameter. .do 

Charcoal  (carbon  vegetal) Per  cubic  meter.... 

Dyewood  (sibucao)  Per  100  kilos.... 

Dyebark    (nigue)    do 

Tanbark   (cascalote)    do 

Wood  oils  (aceite  de  balao) Per  liter.... 

Gogo  bark Per  100  kilos.... 

Guano,  stone,  and  earth  are  secured  at  special  rates,  fixed 
in  each  case. 

All  products  not  enumerated  above  can  be  secured  without 
license  and  free  of  charge  at  the  present  time,  but  during  the 
past  year  information  has  been  compiled  on  many  other  products 
upon  which,  in  the  opinion  of  the  undersigned,  charges  should 
be  collected  and  steps  toward  this  and  have  already  been  taken 
in  cooperation  with  the  Bureau  of  Internal  Revenue. 

SALE  OF  FOREST  PRODUCTS. 

Although  the  prices  of  other  commodities  have  arisen,  the 
Government  continues  to  sell  its  timber,  firewood  and  other 
forest  products  at  pre-war  prices.  There  has  been  a  gratifying 
increase  in  the  sum  received,  namely: 


Timber. 

Fire- 
wood. 

Mimnr 
products. 

Total. 

Keceived  in  1917 ... 

P886.08S 
878.999 

HO,  044 
47.998 

P91.199 
72. 462 

P686.8S6 
494.447 

R«eeived  in  1916 

Increase 

N1.879 
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N£W  FOREST  REGUIiATIONS.  ' 

The  forest  regulations  issued  in  1904  were  completely  revised 
to  conform  with  the  new  Administrative  Code  and  were  promul- 
gated on  September  11,  1917.  They  differ  slightly  in  details 
from  the  previous  regulations.  The  chief  difference  is  that 
the  duties  and  responsibilities  of  licensees  are  more  clearly 
defined. 

The  jurisdiction  of  the  Bureau  of  Forestry  over  all  public 
land  is  more  clearly  defined;  there  had  been  previously  a 
tendency  to  regard  tidal  swamps  and  brush  areas  as  agricul^ 
tural  land. 

The  regulations  regarding  caiiigins  were  expanded,  as  ex- 
perience has  shown  that  the  old  regulations  did  not  cover  all 
phases  of  the  subject. 

COOPERATION. 

The  Bureau  has  continued  its  former  policy  of  cooperating 
fully  and  with  every  means  at  its  disposal  with  all  other  Govern- 
ment Bureaus  and  with  the  Army  and  Navy,  as  well  as  with 
private  entities.  The  many  minor  affairs  in  which,  directly  or 
indirectly,  this  office  has  occasion  to  cooperate  with  other  Gov- 
ernment entities  are  too  numerous  to  give  in  detail.  A  few 
notable  instances  along  these  lines  are:  Cooperation  with  the 
Bureau  of  Internal  Revenue  and  the  Bureau  of  Agriculture  in 
encouraging  and  facilitating  the  construction  of  tobacco  curing 
sheds ;  increased  and  more  intimate  cooperation  with  the  Bureau 
of  Internal  Revenue  in  the  collection  of  forest  charges  on  timber 
and  minor  products;  inspection  of  a  great  part  of  the  lumber 
purchased  by  the  U.  S.  Army  Quartermaster  Corps  from  local 
lumbermen ;  with  the  Bureau  of  Education  by  putting  up  educa- 
tive exhibits  of  forest  products  at  annual  fairs  and  garden  days. 

Besides  the  above,  which  might  be  called  occasional  coopera- 
tion, the  routine  cooperation  with  the  Bureau  of  Lands  in 
homestead,  caingin,  and  other  land  cases  and  with  the  Bureau 
of  Science  in  the  collection  of  herbarium  specimens  and  material 
for  analyses,  has  been  continued,  if  not  in  an  increasing  ratio, 
certainly  in  many  respects  in  a  more  efficient  way  than  before. 

Great  progress  has  been  made  in  cooperation  with  lumber- 
men toward  establishing  complete  and  adequate  grading  rules 
for  export  lumber.  The  assistance  given  to  shipbuilding  has 
already  been  mentioned. 

Analogous  to  the  matter  of  grading  rules  are  the  attempts, 
in  codperation  with  local  collectors  and  exporting  firms,  to 
standardize  the  methods  of  collecting  minor  products  and 
preparing  them  for  shipment.  Circulars  have  been  issued  to 
forest  stations  and  to  rattan  licensees  giving  instructions  regard- 
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ing  the  collection  and  preparation  of  commercial  rattans,  while, 
through  the  assistance  of  a  large  export  house,  small  sample 
packages  of  the  rattans  desired  and  not  desired  for  the  export 
trade  have  been  sent  to  all  forest  stations. 

To  aid  the  exporters  of  almaciga  in  obtaining  better  prices 
for  their  product,  the  Bureau  has  obtained  standard  samples 
from  Singapore,  the  greatest  minor  product  market  in  the 
world,  of  the  various  grade  of  "Manila  copal/'  with  the  prices 
and  descriptions  of  the  methods  of  cleaning  and  sorting.  Por- 
tions of  these  samples  have  already  been  loaned  to  several 
export  firms  who  desired  to  try  to  assort  their  raw  product  in 
a  similar  manner. 

HECOMMESDATlOfiS. 

As  already  indicated  in  the  discussion  of  remedies  for  exist- 
ing evils,  stricter  legislation  is  needed. 

1.  A  law  should  be  passed  punishing  the  illegal  occupation  of 
public  land.  This  will  remove  one  of  the  chief  incentives  for 
destroying  forests. 

This  law  will  also  oblige  caifigin  makers  to  vacate  the  land  or 
else  homestead  it.  At  present  thousands  of  parcels  of  land 
are  claimed  by  convicted  caifigin  makers  merely  because  the 
occupant  is  paying  laxes  on  the  land. 

2.  The  penalty  for  the  destruction  of  forests  should  be  in- 
creased. At  present,  the  damages  collected  amount  to  double 
the  forest  charges  for  the  timber  destroyed.  A  recent  law  in 
British  North  Borneo  imposes  a  penalty  of  up  to  twenty  times 
the  market  value  of  the  timber  destroyed,  while  here  the  penalty 
amounts  to  less  than  15  per  cent  of  the  market  value.  The 
actual  damages  are  much  greater,  as  all  small  trees  and  seed- 
lings are  destroyed  and  the  land,  when  abandoned,  in  most  cases 
becomes  a  cogon  covered  waste  which  can  only  be  restored  to 
productive  use  at  great  expense. 

8.  The  penalties  for  evading  the  payment  of  forest  charges 
should  be  made  much  higher  for  a  second  offense.  At  present, 
they  are  only  double  the  regular  charges. 

As  for  constructive  legislation,  the  following  reconunendations 
are  made : 

1.  Reforestation. — ^The  Bureau  of  Forestry  has  already  demon- 
strated its  ability  to  carry  on  reforestation  work.  There  also 
is  no  doubt  about  there  being  a  scarcity  of  fuel  and  timber  in 
certain  sections  of  the  Philippines.  It  therefore  is  recommended 
that  legislation  be  secured  appropriating  money  for  carrying 
on  systematic  reforestation  on  a  large  scale.  There  should 
also  be  money  available  to  furnish  seed  to  individuals  and  munic- 
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ipalities  that  want  to  do  planting.  During  the  past  year  many 
requests  for  seed  were  refused  simply  because  no  seeds  could 
be  purchased. 

2.  More  forest  gvards  are  needed.— In  Java,  Japan,  British 
India  and  elsewhere,  guards  are  employed  to  a  much  larger 
extent  than  in  the  Philippines.  It  will  be  a  distinct  economy 
to  employ  more  guards,  who  can  do  some  of  the  work  now 
being  performed  by  rangers.  At  least  fifty  additional  guards 
should  be  employed  to  protect  the  forests  under  present  con- 
ditions, thus  releasing  the  rangers  for  other  important  technical 
work  in  line  with  their  training. 

3.  It  is  necessary  to  have  more  clerks,  not  only  for  the  Ma- 
nila office,  but  also  for  the  forest  district  headquarters.  With 
the  annual  increase  in  the  number  of  rangers  and  with  the 
present  increase  in  statistical  work,  it  is  essential  to  secure 
enough  men  to  properly  carry  on  the  work.  At  least  four  more 
clerks  are  needed. 

4.  The  illegal  cutting  of  forest  products  should  be  classed 
as  theft  and  treated  as  such.  A  law  to  this  effect  is  necessary 
before  the  general  public  will  regard  illegal  cutting  as  being 
something  dishonorable. 

5.  In  order  to  prevent  the  loss  of  revenue  due  to  failure  to 
invoice  timber  or  other  products,  section  1520  of  the  Adminis- 
trative Code  should  be  changed  so  as  to  require  the  payment  of 
forest  charges  on  all  forest  products  cut  or  gathered,  whether 
removed  from  the  forest  or  not,  before  a  license  will  be  renewed. 

6.  A  new  menace  to  the  lumber  industry  has  appeared.  It 
affects  only  those  who  use  lakes  or  sluggish  streams  for  trans- 
porting logs.  The  establishment  of  water  hyacinth  (Eichhomia 
crassipes)  in  many  parts  of  the  Philippines,  notably  in  Nueva 
Ecija,  Laguna,  Rizal,  Camarines,  and  Mindanao,  means  that 
all  still  water  will  soon  be  impassable  to  rafts  of  logs,  bancas 
and  even  steamers. 

Legislation  is  needed  providing  for  the  destruction  of  this 
pest  wherever  found. 

7.  Section  1823  of  the  Administrative  Code  should  be  amended 
so  as  to  include  guards  among  those  employees  who  are  forbid- 
den to  have  any  pecuniary  interest  in  forest  products. 

8.  The  digging  up  of  rattan  should  be  penalized  by  law. 
Every  year  thousands  of  small  rattans  are  dug  up  for  use  as 
whip  stocks  and  canes.    Rattan  can  be  had  for  these  purposes  | 
without  killing  the  plant  and  therefore  this  restriction  will 

work  no  hardship  upon  any  one,  but  will  prevent  the  diminution 
of  the  supply  of  rattan. 
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The  needs  of  the  division  of  investigation  and  Forest  School, 
which  are  most  urgent  are  the  following: 

1.  Additional  personnel  so  that  the  advanced  course  in  the 
Forest  School  can  be  offered. 

2.  Material  equipment — There  is  needed  the  installation  of  a 
lighting  system  for  the  cottages  and,  when  possible,  the  instal- 
lation of  a  small  power  saw  for  use  in  the  experimental  work 
of  the  division. 

3.  There  is  need  of  an  arrangement  by  which  money  received 
from  the  sale  of  products  of  the  plantation  and  from  charges 
for  products  on  the  Makiling  Reserve  shall  be  made  available 
for  the  use  of  the  division  of  investigation  at  this  place  and  on 
the  reserve.  This  matter  has  been  mentioned  in  previous 
reports  and  is  increasingly  important. 

4.  As  noted  under  personnel,  the  demand  in  the  Orient  for 
forest  officers  having  received  training  in  the  Philippine  service 
is  such  that  it  is  a  serious  problem  to  retain  the  men  on  their 
present  salary.  It  is  reconmiended  that  the  salaries  be  placed 
on  the  same  basis  as  in  other  scientific  branches  of  the  Govern- 
ment. Otherwise  the  Government  will  continually  lose  the 
services  of  trained  men  and  be  compelled  to  employ  others  who 
have  yet  to  acquire  the  experience  necessary  to  deal  with  the 
problems  presented  by  local  conditions. 

5.  The  amount  of  per  diems  now  received  by  rangers  is  less 
than  the  cost  of  living  and  it  is  recommended  that  they  be  in- 
creased from  one  peso  to  ^1.60  per  day. 

6.  The  game  law  should  be  so  amended  as  to  make  it  oblig- 
atory for  hunters  in  specified  region  to  secure  permits  from 
forest  officials  and,  if  necessary,  to  entirely  prohibit  hunting  in 
certain  forests.  The  enforcement  of  game  and  fishing  laws 
should  be  entrusted  to  forest  officers  as  well  as  to  other  law- 
enforcing  entities  and  more  stringent  legislation  should  be 
passed  to  prevent  the  destruction  of  fresh-water  fish. 

Director  of  Forestry. 
The  Secretary  op 

Agriculture  and  Natural  Resources, 

Manila. 
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APPENDIX  A. 


GRADING  RUIiES   GOVERNING  TH£  INSPECTION  AND  MEASUItB- 

MKNT  OP  PHILIPPINE  LUMBER. 

For  grading  Tanguile  and  the  Lauans,  Lumbayao,  Calantas, 
Palosapis,  Yacal»  Guijo,  Apitong,  Pagatpat  and  miscellaneous 
hard  woods,  the  following  grades  are  established  and  described 
in  these  rules : 

1.  Firsts  and  seconds. 

These  two  grades  are  combined  and  correspond  to  the  highest 
grade  of  "export." 

2.  Export  common. 

3.  Export  shorts,  chair  stock,  etc. 

4.  Sound  wormy  export. 

5.  Veneer  flitches. 

6.  Clears. 

This  corresponds  to  the  highest  grade  of  lumber  and  dimension 
timbers  as  sold  in  local  markets  and  as  exported  for  other  than 
cabinet  purposes. 

7.  Merchantable. 

This  grade  corresponds  to  lumber  sold  in  local  markets  for 
ordinary  house  construction,  temporary  construction,  etc.,  ex- 
ported for  other  than  cabinet  purposes. 

8.  Culls. 

This  grade  is  to  include  all  lumber  that  will  not  come  up  to 
the  grade  of  Merchantable. 

GENERAL  INSTRUCTION. 

Lumber  less  than  1  inch  in  thickness  will  be  graded  and 
measured  the  same  as  1  inch.  All  lumber  shall  be  graded  on 
the  poorer  side  of  the  piece. 

Bright  sap  to  the  extent  of  one  standard  defect  admitted  on 
boards  10  inches  and  wider  in  the  grades  of  firsts  and  seconds. 
On  boards  under  10  inches  wide,  bright  sap  admitted  in  pro- 
portion. 

No  allowances  excepting  on  ''splits''  shall  be  made  with  the 
object  of  raising  the  grade.  Splits  over  2  feet  long,  on  boards 
10  feet  and  longer,  may  be  marked  off. 

These  rules  define  the  poorest  piece  admissible  in  any  grade; 
and  each  grade  shall  contain  all  lumber  up  to  the  next  higher 
grade. 
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STANDARD  DIMENSIONS. 

Standard  thickness  are  V^  inch,  %  inch,  %  inch,  1  inch,  1% 
inches,  1^  inches,  2  inches,  2^  inches,  3  inches,  and  4  inches. 

Standard  widths  are  3  inches,  4  inches,  6  inches,  8  inches,  10 
inches,  and  12  inches. 

Standard  lengths  are  6  feet,  8  feet,  10  feet,  12  feet,  14  feet, 
16  feet,  18  feet,  20  feet,  22  feet,  and  24  feet. 

Thickness  for  surfaced  lumber,  when  not  otherwise  specified, 
should  be  as  follows : 

%-inch  rough  surfaced  two  sides  should  be  546  i^^ch. 

%-inch  rough  surfaced  two  sides  should  be  %q  inch. 

%-inch  rough  surfaced  two  sides  should  be  %6  inch. 

1-inch  rough  surfaced  two  sides  should  be  i%0  inch. 

1%-inch  rough  surfaced  two  sides  should  be  1%2  inches. 

1%-inch  rough  surfaced  two  sides  should  be  1^H2  inches. 

2-inch  rough  surfaced  two  sides  should  be  1%  inches. 

For  any  thickness  over  2  inches  an  allowance  of  ^  inch  should 
be  made  for  surfacing. 

Pieces  more  than  ^  inch  less  than  the  standard  widths  must 
be  tallied  down  to  the  next  standard  width.  These  dimensions 
apply  to  all  grades,  excepting  firsts  and  seconds  and  export 
common,  in  which  all  odd  widths  and  lengths  will  be  admitted. 

Pieces  with  a  greater  variation  in  thickness  than  these  rules 
allow  shall  be  graded  and  tallied  as  mis-sawn. 

DEFECTS. 

Each  of  the  following  shall  be  known  as  a  standard  defect: 

One  sound  1  %-inch  knot. 

Two  or  more  smaller  knots  not  exceeding  in  extent  of  damage 
one  1  %-inch  knot. 

One  straight  split  over  6  inches  long,  but  not  to  exceed  24 
inches  long. 

A  "straight  split"  is  defined  as  one  that  does  not  diverge  by 
more  than  2  inches  per  foot  from  a  line  parallel  to  the  edge. 

Splits  over  24  inches  long  shall  be  trimmed  off. 

Grub  holes,  knot  holes,  pitch  pockets,  shake,  wane,  and  any 
other  defects  not  exceeding  in  extent  of  damage  one  1%-inch 
knot 

One  inch  of  bright  sap  on  one  edge  or  its  equivalent  on  both 
edges  or  on  one  or  both  ends. 

The  extent  of  the  damage  caused  by  rot,  dry-rot,  doty  heart, 
shake  and  heart  cracks  is  difficult  to  define  exactly  and  inspectors 
must  be  very  careful  in  estimating  the  damage  as  compared 
with  standard  defects. 
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Sound  superficial  burls  having  the  appearance  of  a  knot  are 
not  to  be  considered  as  defects. 

1.  FIRSTS. 

Firsts  shall  be  8  inches  and  over  wide,  10  feet  and  over  long, 
and  shall  be  free  of  all  defects,  excepting  pinholes  not  visible 
in  the  rough,  and  excepting  that  pieces  containing  10  feet  sur- 
face measure  and  over  may  have  one  standard  defect  or  its 
equivalent.  One  quarter  inch  variation  allowed  in  thickness, 
provided  no  single  piece  is  more  than  Yg  inch  under  standard 
rough  thickness.  This  grade  will  admit  not  more  than  5  per 
cent  with  this  variation. 

2.  SECONDS. 

Seconds  shall  be  6  inches  and  over  wide,  8  feet  and  over  long, 
admitting  pinholes  not  visible  in  the  rough  and  other  defects 
according  to  surface  measure  as  follows:  Six  feet,  one 
standard  defect;  9  feet,  two  defects;  13  feet,  three  defects;  18 
feet  and  over,  four  defects.    Variation  in  sawing  as  in  firsts. 

3.  EXPORT  COMMON. 

Shall  be  4  inches  and  over  wide,  6  feet  and  over  long.  Varia- 
tions in  sawing  as  in  ''firsts."  Pinholes  visible  in  the  rough 
not  admitted. 

Pieces  4  inches  and  5  inches  wide  up  to  10  feet  long  must 
work  66%  per  cent  clear  in  not  over  two  pieces;  11  feet  and 
over  long  must  work  66%  per  cent  clear  in  not  over  three  pieces, 
in  both  cases  the  full  width  of  the  piece.  Boards  6  inches  and 
over  wide  must  work  66%  per  cent  clear.  No  cutting  considered 
that  contains  less  than  one  board  foot. 

4.  EXPORT  CHAIRSTOCK,  SHORTS,  ETC. 

Shall  be  2  inches  and  wider,  one  foot  to  six  feet  long.  Shall 
be  free  from  pinholes  visible  in  the  rough. 

Pieces  containing  up  to  two  board  feet  must  be  clear.  Pieces 
containing  over  two  board  feet  will  admit  one  standard  defect. 
Variation  in  sawing  as  in  firsts. 

5.   SOUND  WORMY  EXPORT. 

Shall  grade  strictly  as  first  and  seconds,  but  admitting  pin- 
holes, excepting  boards  having  black  streaks,  stained  pinholes, 
or  pinholes  running  parallel  with  the  face.  One  quarter  inch 
variation  aUowed  in  thickness,  provided  no  single  piece  is  more 
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than  Ys  inch  under  standard  rough  thickness  and  admitting  not 
more  than  10  per  cent  with  this  variation. 

6.  VENEER  FLITCHES. 

Flitches  to  be  from  10  feet  to  24  feet  long,  to  be  sawn  as  large 
as  is  consistent  with  good  quality,  and  to  show  figure  on  two 
faces,  figure  showing  on  not  less  than  75  per  cent  of  the  face. 

Shall  be  free  from  pinholes  visible  in  the  rough,  shake,  heart 
and  rot,  but  will  allow  defects  according  to  sizes  as  follows : 

Pieces  up  to  9  by  9  inches  must  be  clear. 

Pieces  larger  than  9  by  9  inches  up  to  12  by  12  inches  will 
admit  1%-inch  of  sap  on  one  comer,  or  one  standard  defect. 

Pieces  larger  than  12  by  12  inches  will  admit  2  inches  of  sap 
on  one  corner,  or  one  standard  defect  and  one  straight  split 
in  one  end  not  exceeding  in  length  the  width  of  the  piece,  or 
the  equivalent  at  both  ends. 

Splits  diverging  from  a  line  parallel  to  edge  by  more  than  2 
inches  to  the  lineal  foot  must  be  cut  off.  White  lauan  flitches 
must  be  free  of  sap,  otherwise  should  grade  as  other  veneer 
flitches. 

7.  CLEARS. 

Clears  shall  be  sound  lumber,  well  manufactured  and  free  of 
rot,  unsound  knots,  shake,  splits,  dry-rot  or  other  defects  im- 
pairing the  strength  of  the  piece.  Pinholes  not  considered  a 
defect  unless  so  numerous  as  seriously  to  affect  the  strength 
of  the  piece. 

Variations  in  sawing  in  "clears"  will  be  admitted  as  follows: 

Up  to  4  inches  thickness,  %  inch  allowed,  provided  no  piece 
is  more  than  Yg  inch  under  standard  rough  thickness. 

Over  6  inches  in  thickness,  %  inch  allowed,  provided  that  no 
piece  is  more  than  ^  inch  under  standard  rough  thickness. 
This  grade  will  admit  not  more  than  10  per  cent  with  this 
variation. 

Slightly  stained  sap  that  will  be  removed  when  surfaced  to 
the  standard  surfaced  thickness  of  the  respective^  dimensions 
shall  not  be  considered  a  defect  in  clears. 

Defects  admitted  as  follows: 

(a)  Pieces  1  inch  thick  up  to  7  inches  wide  and  up  to  16  feet 
long  shall  be  clear;  over  16  feet  long  will  admit  one  standard 
defect,  or  bright  sap  not  to  exceed  one-fifth  the  surface  measure 
of  the  piece. 

(b)  Pieces  1  inch  thick  from  8  inches  to  12  inches  wide,  6 
feet  and  8  feet  long  will  admit  bright  sap  not  to  exceed  one- 
fifth  surface  measure  of  the  piece;  pieces  10  and  12  feet  long 
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will  admit  one  standard  defect  or  bright  sap  not  to  exceed  one- 
fifth  surface  measure  of  the  piece;  pieces  14  feet  and  16  feet  long 
will  admit  two  standard  defects,  or  bright  sap  not  to  exceed 
one-fifth  the  surface  measure  of  the  piece;  over  16  feet  long, 
three  standard  defects,  or  bright  sap  not  to  exceed  one-fifth 
the  surface  measure  of  the  piece. 

(c)  Pieces  1  inch  thick  over  12  inches  wide  and  6  and  8  feet 
long  will  admit  one  standard  defect  or  bright  sap  not  to  exceed 
one-fifth  the  surface  measure  of  the  piece;  pieces  10  and  12 
feet  long  will  admit  two  standard  defects  or  bright  sap  not 
to  exceed  one-fifth  the  surface  measure  of  the  piece ;  pieces  14 
and  16  feet  long  will  admit  three  standard  defects  or  bright 
sap  along  one  or  both  edges  equivalent'  in  the  aggregate  to 
four  standard  defects  if  there  are  no  other  defects;  over  16 
feet  long  will  admit  four  standard  defects. 

(d)  Pieces  1%  to  2%  inches  thick  up  to  7  inches  wide  and 
up  to  16  feet  long  must  be  clear;  over  16  feet  long  will  admit 
one  standard  defect  or  bright  sap  not  to  exceed  one-fifth  sur- 
face measure  of  the  piece. 

(e)  Pieces  1%  to  2%  inches  thick,  8  to  12  inches  wide  up  to 
12  feet  long  will  admit  one  standard  defect  or  bright  sap  not 
to  exceed  one-fifth  the  surface  measure  of  the  piece;  pieces  14 
and  16  feet  long  will  admit  two  standard  defects,  or  bright 
sap  not  to  exceed  one-fifth  the  surface  measure,  of  the  piece; 
over  16  feet  long,  three  standard  defects. 

(/)  Pieces  3  to  4  inches  thick  up  to  7  inches  wide  up  to  12 
feet  long  must  be  clear;  pieces  14  and  16  feet  long  will  admit 
one  standard  defect  or  bright  sap  not  to  exceed  one-fifth  sur- 
face measure  of  the  piece ;  over  16  feet  long,  two  standard  defects 
or  bright  sap  not  to  exceed  one-fifth  surface  measure  of  the  piece. 

(g)  Pieces  3  to  4  inches  thick,  8  to  12  inches  wide  up  to  12 
feet  long  will  admit  one  standard  defect  or  bright  sap  not  to 
exceed  ^  of  the  surface  measure  of  the  piece;  pieces  14  and 
16  feet  long  will  admit  two  standard  defects  or  bright  sap  not 
to  exceed  %  of  the  surface  measure  of  the  piece;  over  16  feet 
long,  three  standard  defects,  or  bright  sap  not  to  exceed  %  of 
the  surface  measure  of  the  piece. 

(h)  Pieces  6  by  6  inches,  not  over  9  by  9  inches,  up  to  16 
feet  long,  will  admit  two  standard  defects;  over  16  feet  long, 
three  standard  defects.    Boxed  heart  not  admitted. 

(i)  Pieces  upward  of  9  by  9  inches,  up  to  16  feet  long  will 
admit  three  standard  defects;  over  16  feet  long,  four  standard 
defects.    Boxed  heart  not  admitted. 
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8.  MERCHANTABLE. 

Variations  in  sawing  same  as  in  clears.  Sound  stained  sap 
not  considered  a  defect  in  this  grade. 

Up  to  4  inches  in  thickness,  this  grade  will  admit  all  sound 
lumber  that  does  not  contain  defects  seriously  impairing  the 
strength  of  the  piece  for  ordinary  or  temporary  structural  pur- 
poses; will  also  admit  wane  on  one  edge  not  to  exceed  half 
the  thickness  of  the  piece  nor  extending  over  more  than  half 
the  length,  nor  to  exceed  one-fourth  the  with  of  the  face. 

Timbers  from  6  by  6  inches  upward,  this  grade  will  admit: 
boxed  heart,  provided  heart  cracks  do  not  extend  to  more  than 
one  face;  also  sun  checks,  pitch  pockets,  slight  shakes  or  heart 
cracks,  sound  sap,  knots,  or  other  defects  not  seriously  effect- 
ing the  strength  of  the  piece;  and  wane  not  to  exceed  one 
fourth  the  width  of  any  face,  nor  extending  over  more  than 
half  the  length  of  the  piece. 

Pieces  containing  more  sap  than  heart  wood  shall  be  excluded 
from  this  grade. 


APPENDIX  B. 


REVISEID  GROUPING. 

First  Group.     (22  woods). 

Ade  {AUnzzia  ode  Merr.). 

Aranga  {HomaUum,  all  species). 

Bansalagin  {Mimuaape  eUngi  L.,  M.  parvifoUa  R.  Br.) . 

Baticnlin  (Dekatuia  spp.,  lAtsea  euphlehia  Merr.,  L.  fulva  F.-Vill.,  L. 
obtusata  F.-Vill.,  L.  philippinenaia  Merr.,  Mttchilua  spp.,  Nothophoehe 
malabunga  Merr.,  Phoebe  sterculioides  Merr.,  all  woods  of  the  family 
Lauraceae  having  soft,  fine-grained,  golden  yellow  wood  with  more  or 
less  characteristic  odor)^ 

Batitinan   (Lagerstroemia  piriformia  Koehne). 

Betis  (Bossta  betia  Merr.). 

Galantaa  (Toowi  calantaa  Merr.  &  Rolfe  and  all  other  species). 

Camagon  (Diospyros  discolor  Willd.,  and  other  species  having  character- 
istic reddish  sapwood  and  black  or  streaky  heartwood). 

Dnyokduyok  {Mimusops  calophyUndea  Merr.). 

Ebony  (iff aba  buxifolia  Pers.). 

Gisok  (Shorea  astylosa  Foxw.,  S.  balangeran  Dyer,  and  other  species  with 
wood  of  Yacal  type). 

Ipil  (Intsia  acuminata  Merr.,  /.  bijuga  Ktze.). 

Mancono   (Xanthoetemon  verdugonianus  Naves). 

Molave  {Vitex  eelebica  Koord.,  V.  parmftora  Joss.,  V.  pubeacena  Vahl,  and 
any  other  species  producing  characteristic  dense,  hard  wood). 

Narra  (Pteroearpua,  all  species). 

Sasalit  (Vitex  akemiana  Merr.). 

Supa  {Smdora  aupa  Merr.). 

Tambulian  (Etiaideroxylon  zwageri  T.  &  B.). 

Teak  {Tectona  grcmdia  L.  f.). 

Tindalo   (Pahudia  rhomboidea  Prain). 

Unmg  (Fagraea  fragrana  Roxb.). 

Tacal  (Hopea  baailaniea  Foxw.,  H.  mindanaenaia  Foxw.,  H.  ovalifoUa 
BoerL,  H,  philippinenaia  Dyer,  H.  plagata  Vid.,  laoptera  bomeeitaia  Scheif., 
and  other  species  with  wood  of  the  Yacal  type. 

Second  Group     (34  woods). 

Acleng-parang  (AUnzzia  procera  Benth.). 

Alintatau  (Neonauelea  sp.). 

^vpi^   (Euphorbia  cinerea  Radlk.,  E.  gracilia  Radlk.). 

Altipag-amo  (lAtchi  philippinenaia  Radlk.). 

Anubing  (Artocarpua  cumingicma  Tr^.,  A,  lamellosa  Blco.,  A.  laneeolata 
Tree.,  A.  rubrovenia  Warb.,  A.  aubrotundifolia  Elm.,  A,  auperba  Becc., 
and  other  species  with  small,  entire  leaves,  except  Nangka,  Artocarpua 
Integra  Merr.) 

BanalMi  (Lageratroemia  specioaa  Pers.). 
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Banuyo   (WcUltieeodendron  celehicum  Koord.)- 

Bolong-eta  (Dioepyroa  piloaanthera  Blco.)- 

Bulala  (Nephelium  mutabile  BL). 

Calamansanay  (Neonaitclea,  all  species  except  N.  hemardai  Merr.). 

Cana-fistula  (Caama  javaniea  L.). 

Catanon  (DiUenia,  all  species). 

Dirigkalin  (Xantkoatemon  hracteatus  Merr.)- 

Guijo  {Shorea  guiao  Bl.). 

Kayu-galu  {Sindora  inermia  Merr.) . 

Macaasim   (Eugenia,  all  species  large  enough  to  furnish  saw  timber). 

Malabayabas  (Triatania  deearticata  Merr.  and  other  species.) 

Malacadios    (BeUachiniedia  eairocan  Vid.»  and  other  species). 

Malugay  (Pometia  pinnata  Forst.). 

Mangachapuy  {Hopea  (acuminata  Merr.,  H.  pierrei  Hance,  and  other  species 

with  wood  of  Mangachapuy  type). 
Manggis  (Koompaaaia  excelaa  Taub.). 
Mapilig  (Xanthoatemon  sp.). 
Maranggo  (Azadirachta  integrifoliola  Merr.). 

Narek  (Batanocarptia  cagayanenaia  Foxw.,  and  B,  braehyptera  Foxw.). 
Narig  (Vatica  mangachapoi  Blco,  and  all  other  species). 
Palomaria  (CalophyUum,  all  species). 
Salingkugi   (Albixzia  aaponaria  Bl.). 
Sudiang  {Ctenolophon  phUippinenaia  Hall.  f.). 
Taba  (Triatania  littoraUa  Merr.). 

Tabau  (Lumnitzera  littorea  Voigt.,  L.  racemoaa  Willd.). 
Tamayuan  (Stromboaia  phUippinenaia  Rolfe). 
Tanglin  {Adenanthera  intermedia  Merr.). 
Tiga  (Triatania  sp.). 
Tucang-calao  {Aglaia  clarkii  Merr.). 

Thibd  Group.    (49  woods). 

Agaru  (Dyaoxylum  decandrum  Merr.,  and  other  spp.). 

Agoho  (Castiarina  equiaetifolia  Forst.). 

Agoho  del  Monte  (Caauarina,  all  spp.  except  above). 

Almaciga  (Agathia  alba  Foxw.). 

Amamanit  (Eucalyptua  navdiniana  F.  v.  MuelL). 

Amugis   (Koorderaiodendron  pinnatum  Merr.). 

Anislag  (Securinega  flexuoaa  MuelL-Arg.). 

Antipolo  (Artocarpua  communia  Forst.^  A.  ovatifolia  Merr.,  A.  treeuUtma 

Elm.,  and  other  species  with  large,  incised  leaves). 
Apitong  (Dipteroearpua,  all  species). 
Batino    (Alatonia  macrophylla  Wall.,  and  all  other  speciest  except  Dita, 

A,  acholaria  R.  Br.). 
Batukanag  (Aglaia  bicolor  Merr.  and  other  species,  except  Tucang-calao, 

A.  clarkii,  Merr.). 
Bayanti  (Aglaia  Ilanoaiana  CDC.) 
Binggas  (Terminalia  eomintana  Merr.) 
Bulog  (Aglaia  everettU  Merr.). 
Calumpit  (Terminalia  edulia  Blco.). 
Dalinsi  (Terminalia  pellueida  Presl.). 
Dao  (Draeoniomelum  dao  M.  &  R.). 
Gisihan  (Aglaia  laevigata  Merr.). 
Kalingag  (Cinnamamum  mereadxn  Vid.). 
Kamatog  (ErythrophfMum  densiflarum  Merr.). 
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Kansnlnd  (Aglaia  fnndtifoUola  Men,), 

Kato  (Amoora  ahemiana  Merr.)- 

Kayatan  {Dyaoxylum  twrezantnovm  CDC.)* 

Lanete  (Wrightia,  all  species). 

Lanutan  1st.     (Bombycidendr<ni,  all  species). 

Lumbayao  (Tarrietia  javanica  BL). 

Lunbayao-batu  (Tarrietia  sp.). 

Malabatino  (Paralatonia  clttsiacea  Baill.,  P.  platyphyUa  Merr.). 

Malakayan  (Shorea  plagata  Foxw.). 

Malasaging  (Aglaia  diffnsa  Merr.). 

Malasantol  (Samdoricum  vidlalii  Merr.). 

Matamata   {Aglaia  elaeagnoides  Benth.). 

Mayapis  (Shorea  paloaapia  Merr,) , 

Miao  (Dysoxylum  euphtebium  Merr.). 

Nangka  (Artoisarpus  integra  Merr.). 

Nato  (Palaquium,  all  species). 

Oak  (Queretia,  all  species  large  enough  to  furnish  sawtimber). 

Pagatpat  (Sonneratia  pagatpat  Blco.). 

Palosapis  (Andaoptera,  all  species). 

Piagao  (Xyloearpiis  moluccenaia  M.  Rocta.). 

Pine  (Pinvs  vnatdaria  Endl.  and  P,  merktian  Jungh.  &  de  Vr.). 

Red  Lauan    (Shorea  negroseneis  Fozw.  and  other  species  with  wood  of 

same  type), 
Sacat  (Terminalia  nitena  PresL). 
Salamungi   (Aglaia  turezaninoivii  CDC). 
Santol  (Sandarieum  koetjape  Merr.). 
Tabigi  (Xylocarpus  granatum  Keen.). 
Talisay  (Terminalia  catappa  L.). 
Talisay-gubat  (Terminalia  odearpa  Merr.). 
Tiaong  (Shorea  teyamanniana  Dyer). 
Toog  (Peteraianthvs  quadrialatua  Merr.). 
Unik  (Albizzia  marginata  Merr.). 
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Table  No.  2. — Statement  ehawing  wmounta  in  cubic  meters  of  important 
timbers f  by  species,  cut  and  invoiced  in  the  Philippine  Islands  during 
the  fiscal  years  1910  to  1917. 


Species. 


Fiiealyi 


Lauan  ... 
Apitonff  . 
Tantruile. 
GuUo.... 
Yacal .... 
Ipil 


Molave 

Narra 

Calantas 

Paloeapis 

ilaniriushapay 

Duiuron 

Tindalo 

Ade 


1910 


48.489 

20.764 
2.106 

14.107 
8.226 

18.717 
8.928 
5.744 
8.174 


Other  Bpecies: 
First  ffroap... 
Second  ffroup. 
Third  group  .. 
Fourth  srroup . 

Total 


2.468 

064 
809 

674 

6.667 

8.816 

86.786 


176.768 


1911 


46.942 

21.096 
2.762 

14.281 
8.160 

12.296 
7,978 
4.996 
1.868 


1912 


I 


19IS 


1.698 

1.018 

867 

822 

6.644 

10.927 

41.666 


182,946 


67.036 

28.929 

8, 999 

18.679 

14.491 

17.287 

9.001 

8.474 


1.218 

794 

1,296 

707 

7.968 

11.796 

42.961 


81.469 

82.891 

6.249 

17,279 

21,770 

16.791 

9.868 

8,877 

8.820 


July  1  to 

Dec.  81. 

1918. 


20.249 
12.906 
8.890 
7.841 
6.698 
7.685 
4.788 
8.941 


961 

982 

1.690 

1.000 
8.648  , 
8.711  I 
68.866  I 


601 
484 

729 

687 

8.266 

2,999 

26.618 


226.648      277.171 


101,608 


Species. 


Fiscal 


Lauan  

Apltonff 

Tianffuile 

Guijo 

Yacal 

Ipil 

Molave.. 

Narra 

Calantas 

Palosapis 

Mansachapuy 

Dunoon 

Tindalo 

Ade 

Lumbayao 

Pa^atpat 

Other  species: 

First  group... 

Second  group. 

Third  group .. 

Fourth  group. 

Total 


1914 


74.468 

82.828 

14,682 

19,701 

16,116 

17.602 

9.768 

8.467 

2,428 

2,222 

1.469 

2.199 

914 

1.287 


1016 


8.196 

9.873 

7.667 

78,017 


78.277 

38.849 

16,460 

16,660 

14.714 

12.069 

10.646 

9.868 

1. 999 

1,681 

1,869 

1.467 

1,181 

1.498 


.1. 


1916 


1917 


2,190 

6,940 

6.920 

6O1I8O 


107,684 

66,629 

28,961 

16,686 

16.471 

14,147 

10.788 

7.970 

4,674 

2,723 

2.666 

1.127 

1.116 

1.068 


8.074 

7.988 

6,214 

66.788 


294,768      276»268 


841.442 


181.699 

66.886 

26.889 

16.867 

11.968 

16.629 

18,682 

6.904 

7.881 

8.042 

2.916 

1.692 

1.145 

798 

6.086 

1.602 

1.084 

6.482 

9.896 

47,661' 

866.891 


Total.  1910 
to  1917. 


686,198 
296,126 
101.988 
140.980 
116.492 

127.  oa 

84,807 

64.241 

26.068 

9.618 

8,910 

13.276 

8,687 

10.061 

6,066 

1,601 

11.884 

68,791 

72,886 

444.486 


2.248.288 
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Tabi£  No.  3. — Revenues  derived  from  the  sale  of  forest  firoduets  and 
expenditures  of  the  Bureau  of  Forestry  since  its  organization,  April 
U,  1900. 


Fiscal F 


1901  to  1906 

1907 

1906 

1906 

1910- 

1911 

1912 

1913 

1919  (July  to  December  81) 

1914 _ 

191& 

1916 

1917 

Total 


Revenue. 


K,  268. 691 
191«080 
211.671 
261.860 
271,688 
834,768 
864,686 
390.664 
160,918 
442,661 
426,817 
494.447 
686,828 


6,884,482 


Expenae. 


Pt  118, 887 
106,060 
107,242 
116,049 
162,161 
160,476 
200,840 
227,048 
141, 181 
266,990 
274.176 
286,706 
281,126 


8.426,884 


Sorplua. 


Percent. 

ri.  149, 704 

49 

86.060 

66 

104.829 

61 

186^881 

46 

119,421 

66 

174,287 

48 

168.846 

57 

168,616 

69 

19,782 

88 

186,671 

68 

161,641 

64 

206.789 

68 

266.202 

68 

^906,698 


Expenae. 


64.16 


TabIiE  No.  4. — Revenue  from  sale  of  forest  products^  January  1  to  December 

31, 1917. 


Province. 


Abra 

AflToaan 

Albay 

Amboa  Camarinea 
Antique 


Bohol 

BakMnon 
Balacan  .. 


Capix 

Cavite 

Cebu 

Cotabato 

Davao 

lloooa  Norte 
UocoaSor  ._ 
noilo 


Lagana 

LaUnkm. 


Lerte. 


PI,  887. 28 
1,648.84 

10,066.77 

22.672.86 
600.69 

U,  026. 26 
2.907.46 
2,277.48 


8,428.01 

16,862.76 

6,220.86 

624.24 

8.669.87 

8,828.18 

8,483.86 

2,042.17 

2,677.26 

16^140.80 

6,348.64 

8,670.67 

662.81 

4.666.68 

16.104.19 

211,812.20 


Mindoro 

Misamis 

Mountain 

NegToa  Occidental 

NegToa  Oriental 

Nueva  Ecija 

Nueva  Vlxcaya 

Palawan 

Pampansa 

Pansaainan 

Rizal 

Samar 

Soraogon 

Sulu 

Surl^ao _. 

Tarlac 

Tayabaa  

Zambalea 

Zamboansa 

Total  chargrea 

Total  fines  and  penalties 

Grand  total 


M.  679. 10 
4,886.89 
6,845.00 

16,478.68 
8.846.78 
6,406.76 
846.71 
1.978.44 
1.622.61 
8,496.81 
8,860.60 
6.965.00 

22,807.96 
2.128.48 
8,841.78 
1.880.68 

48.780.60 
8.678.87 

86.770.68 


487.666.04 
48,668.18 


686,888.17 
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Table  No.  5. — Timber  Licenses  in  force  during  fiscal  year  1917  (January 

1  to  December  SI,  1917), 


Gratuitoas  lioeiues.     I 


Province. 


Total. 


Abnt 

Albay 

Amboa  Camarln 

Antique 

Bataan 

Batanea 

Batangaa 

Bohol 

Bulacan 

Casrayan 

Capiz 

Cavite 

Cebu 

Ilocoi  Norte 

IlocoaSur 

Iloilo 

Iiabela 

LaflTuna 

La  Union 

Leyte 

Mindoro 

MisamiB 

Department  of  Mindanao  and  Sulu 

Affuan 

Bukidnon 

Cotabato 

Davao 

Lanao 

Snltt 

Zamboanffa 
Mountain  Province 
Nueva  Ecija 
Nueva  Vizcaya 
Occidental  NegroB 
Oriental  Neffros 
Palawan 
Pampanga 
Pansasinan 
Rizal 
Samar 
Sorsoffon 
Suriffao 
Tarlac  . 
Tayabas 
Zambalee 
All  provinces 


NoTB.— Seventy-five  licenaes  are  not  included  in  the  above  flffoxea.    TImm 
either  canceled  or  returned.    In  Cagagran,  laabela,  and  Nueva  Ecija  1,66S  licenaes 
for  building  tobacco  caring  houses. 
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Table  No.  8. — Statement  showing  the  quantity  and  value  of  wood  and 
manufaeturee  of  wood  exported  from  the  Philippine  Islanda  during  the 
fiscal  year  1917  {January  1  to  December  81,  1917).^ 


Quantity. 

Value. 

Timber: 

China 

...... ...  cubic  meters.. 

228 

1.166 
26 

P8.7S0 

Honsrkoiur 

do.-. 

72.842 

Japan 

do 

L501 

Total 

1.416 

83.073 

« 

._..._.. cubic  meters.. 

Lumber: 

United  States 

12.488 

6.468 

8.810 

28 

62 

8 

488.216 

China 

do.... 

121.009 

Hon^konff _ 

do.... 

216.646 

Japan _ 

do t 

1.996 

Australasia 

do-... 

L646 

French  East  Indies 

do.... 

50 

Total 

27.829 

823.560 

Furniture: 

United  States 

33,441 

Hawaii 

2.514 

Guam . 

488 

Spain 

10 

China 

76 

386 

Dutch  East  Indies 

811 

167 

Japan ,         .           - 

60 

■ 

Total 

87.422 

All  other  wood: 

United  States 

84.646 

Hawaii 

18 

^"am 

849 

Spain 

1.000 

China 

L044 

British  East  Indies 

496 

3.919 

Japan _ ._ __ 

706 

Australasia 

100 

Total _ 

92.674 

Total 

1.086.729 
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Table  No.  9. — Statement  Bkowing  ths  quantity  and  value  of  wood  omd 
manufaetures  of  wood  imported  into  the  PJmippvne  lelande  during  the 
fiscal  year  1917  {January  1  to  December  SI,  1917), 


Quantity. 

Value. 

Ti«s  far  railvays: 

Unitad  States 

number  ^ 

8.608 

N.660 

.,.., .....  „„..  cubic  meter* 

Thnbeit 

United  States 

1.298 

1.686 

126 

882 

14 

6 

60.140 

Grermany ....... . 

do 

10.640 

OiYin     . .     ,   . .     .. 

do 

612 

British  East  Indies 

do 

8,167 

French  East  Indies 

do 

do 

1,266 
836 

Total 

8.886 

71,160 

, 

Lumber: 

Un<t^  States  , ..,-... 

6.606 

18 

10 

91 

171 

7 

188,818 

Germany .......... ... .-.- ............... 

162 

Japan  ... ,. ,     ...... .. 

1.188 

Cbfna .,.,,., ,.     

6,671 

^ntiirh  Kf^vt  Tti^ies      . 

4,688 

Wench  Rast  Indies .-. ....,_ .. 

107 

Honskonff . ........ .. 

11 

Total 

6.796 

194.986 

Furniture: 

United  States 

47.804 

Austria  Hungary  

24 

L466 

Spain — --_- - — . -..-_ ...... . . — . 

20 

China                                , .     .     

11.511 

Ji^Mtn .  ..... ,. ..... .^      ...^„.^..  .         - 

18.446 

British  East  Indies                          ....                          , ,. 

810 

French  East  Indies      ...     ,                                  

68 

444 

F^rance . 

69 

41 

Entered  for  warehouse 

268 

Total 

76^441 

Another: 

687. 84S 

United  Kinsdom... - 

2.808 

Ftanee . . .— . . 

1.788 

Germany ^  ..u             ....,«   ,.  .    .. 

4.476 

Italy .. .,... 

L188 

Netherlands .     .... 

8 

Spain.. .,, 

8.226 

Switaerland _., ..„..,.. 

29 

CMfia                   .       . ,. ,, , 

96,186 

British  Bast  Indies ...     , 

4.471 

Dutch  East  Indies 

170 

French  East  Indies 

288 

880 

Japan  . ....-.-.--............................_......... 

109.068 

9 

Entered  for  warehouse u..^^    ..  -.^^. 

1.622 

Total . 

761,168 

Total 

1.102,746 
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Table  No.  10. — Statement  shinovMi  the  quantity  and  vdtue  of  the  gume  and 
resina  expartedjrom  the  Philippine  I  elands  during  the  fiscal  year  1917 
{January  1  to  December  SI,  1917). 


Copal  (almaciflFa): 

United  States 

British  East  Indies. 
French  Elast  Indies. 


Jaimn 

Australasia. 

Total 


BlemKpili  resin): 
United  States 
Jl^MUl... 


Total 


Gutta-percha: 

United  States .... 
British  Bast  Indii 

Total 


Rubber: 

United  States 
Honffkonff 


Total 


Total 


Kilos. 


471.284 

108.  ixn 

602 

ie.721 

1.060 


688.660 

188.910 

78.468 
380 

29^8« 
US 

78.848 

29.626 

6^668 
8.70b 

4.61S 
7,027 

14,860 

11.640 

29.879 
660 

80.  m 
64 

29,829 

80^197 

716^606 


Valae. 


M68.910 

12.660 

100 

7.1A> 

170 


810.302 
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Table  No.  11. — Statement  af  appropriations  and  expenditures  Bureau  of 

Forestry    {January  1  to  December  SI,  1917), 

Appropriation : 

Act  No.  267Z _ .^.....,— „._.._-_..,.„....,..„....-..      FZy4»*40.uO 

Emergency  board  resolution  No.  12 6,000.00 


Total    „ -.     P2W,S40.00 

Expenditurea : 

Salaries  and  wasres _ 206.818.S1 

Furniture   and   equipment. 4,965.26 

Traveling  expenses  of  personnel > 86.874.34 

Rentals  of  buildinKS  and  grounds - 2.324.44 

Freight,  express,  and  delivery  service 1.34R.98 

PrintinK  and  binding  reports,  documents,  and  publications 1,500.00 

Postal,  telegraph,  and  cable  service 8,G00.00 

Illumination  and  power  service 1,352.24 

Plant  and  equipment  repair  service > 1,111.64 

Contingent   service  1,274.20 

Consumption  of  supplies  and  materials 16.29H.72 


Total  expenditures  _ _ 277,468.18 


Balance    21,876.87 

Appropriation   for  Cehu  reforestation    (Act  No.  2649)  : 

Balance  January  1,  191? 6,576.91 

Expenditures : 

Salaries   and   wages 1,101.05 

Traveling  expenses  of  personnel 4"fi.90 

Freight,  express,  and  delivery  service 1<':^26 

Postal,  telegraph,  and  cable  service „ 22.10 

Consumption  of  supplies  and  materials „ l,4y.").43 

Rentals  of  buildings  and  grounds 72. SO 

Plant  and  equipment  repair  service .»»0 

Furniture  and  egmpmcnt _ _ l»'".r.5 


Total  expenditures  -. 8,662.60 


Balance   _...  2.914.41 

Appropriation  for  Forest  School  building  (Act  No.  2583)  : 

Balance.  January  1,  1917 6,0fi9.66 

Expenditures   6.026.97 


Balance  reverted  to  Insular  Treasury  as  per  journal  voucher  No.  14961** 42.68 

Appropriation  for  Agusan  reconnaissance   (Act  No.  2521)  : 

Balance.  January  1,  1917 284.86 

Expenditures 284.85 


Statement  of  IJureau  of  Forestry  appropriations,  expenditures,   and  revenues   for 
fiscal  year  1917: 

Appropriations   805,916.91 

Revenue   530.328.17 

Expenditures    2S1. 125.68 

Surplus       ..    256.202.54 

Percentage  nf  expenditures  to  revenue ...  .68 


DIBECTOBT  OF  THE  BUBEAXJ  OF  FORESTBT. 


ARTHUR  F.  FISCHER,  Director, 

DIVISION   OF   FOREST   MANAGEMENT. 

Theo.  C.  Zschokke Chief,  Forester. 

F.  L,  Fray. - Forester. 

Ramon  J.  Alvarez ~ ^ Assistant  Forester  and  Inspector. 

Ciriaco  Lopez Ranger,  Revisor  of  field  work. 

Luis   Agudo - ~ Junior    Stenographer. 

£.  E.  Schneider...-...^. .. . Wood  expert. 

Luis  J.  Reyes. Ranger. 

Justo  M.  Pascual Ranger. 

Valentin  Franco - ~ Clerk. 

Aurelio   Maglunog Clerk. 

Hermogenes   Castaiieda ^ - Vamisher. 

Mariano   Sangalang  ^ Carpenter. 

Juan  Ahadilla  Laborer. 

LICENSE  SECTION. 

Eufemio  Santilldn  Chief. 

Lorenzo    Pakingan    - « Clerk. 

PoUcarpo  Santos  - Clerk. 

Florentino   Tenorio   .- Clerk. 

DISTRICT  NO.  1. 
[Provinces:  Ciwayan,  Isabela.  Nueva  Vixcaya  and  Amburayan.] 

Forest  station  at  Aparri,  Cagayan    (district  headquarters) : 

Nazario  Penas Head  ranger,  in  charge. 

Benigno  Alejandro  Ranger. 

Deogracias    Guzman   Ranger. 

Benito  Agdamag  » Forest  guard. 

Forest  station  at  Tuguegarao,  Cagayan: 

Temporarily  closed. 
Forest  station  at  Ilagan,  Isabela: 

Cayetano  Barros Ranger,  in  charge. 

Ventura  C.  Achanzar Forest  guard. 

Forest  station  at  Echague,  Isabela: 

Vicente  Velasco  Ranger,  in  charge. 

Eugenio  de  la  Cruz Forest  guard. 

DISTRICT  NO.  2. 
[ProvineeB:  Iloeos  Norte,  Iloeos  Snr,  Ambnrayan  (Mt.),  Abra  and  La  Union.] 

Forest  station  at  Vigan,  Ilocos  Sur  (district  headquarters) : 

Bspiritu  Paraiso  Head  ranger,  in  charge. 

Pastor   de  la  Pefta Ranger. 
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DISTRICT  NO.  3. 
[Province:  Mountain  Province   (Bensuet,  Bontoe,  and  Lei>anto).] 

Forest  station  at  Bag^uo,  Bengruet  (district  headquarters) : 

Eladio  C.  Leano Ranger,  in  charge. 

Gregorio  Labitag  ^ - Ranger. 

Sixto  Laraya  ^ Ranger. 

Pedro  Gacad - ^...Forest  guard. 

Esperidion  Gapuz J'orest  guard. 

Silverio  Gapuz  Jorest  g^uard. 

Benito  Rillorta  Forest  guard. 

Nicolas  Macusi - Forest  guard. 

DISTRICT  NO.  4. 
[Provinces:  Pansasinan,  Nueva  Eeija,  Tarlac  and  Northern  Zunbales.] 

Forest  station  at  Dagupan,  Pangasinan  (district  headquarters) : 

Felipe  Danao Head  ranger,  in  charge. 

Felix  Bawan  Ranger. 

Juliano  Daclison Ranger. 

Forest  station  at  Cuyapo,  Nueva  Ecija: 

Probo  Villanueva  - Ranger,  in  charge. 

Forest  station  at  Cabanatuan,  Nueva  Ecija: 

Vitaliano  Villavicencio  - Ranger,  in  charge. 

Mauro  Baculi Ranger. 

DISTRIST  NO.  5. 
[Provinoes :  Batangaa,  Lacuna  and  Tajabas.] 

Forest  station  at  Los  Banos,  Laguna  (district  headquarters) : 

Roscoe  B.  Weaver Forester,  District  Forester. 

Ismael  Pascual Ranger. 

Fernando  L.  Amarillas  - - Ranger. 

Adriano   Santos   Ranger. 

Crispino  Tansioco > Ranger. 

Eulogio    Duldulao    » Ranger. 

Severo  Abellera  Clerk. 

Alipio  Larracas Jorest  guard. 

Felix  Columbres .- Forest  guard. 

Antonio  Yafana  ^ Forest  guard. 

Forest  station  at  Infanta,  Tayabas: 

Catalino  Cailipan Ranger,  in  charge. 

Forest  station  at  Laguimanoc,  Tayabas: 

Alejandro  de  Mesa  . - Ranger,  in  charge. 

Fortunato  Manuel Ranger. 

Bemabe  Guieb Ranger. 

Benito  Acedillo  Forest  guard. 

Francisco  Vargas  Forest  guard. 

Forest  Station  at  Lucban,  Tayabas: 

Enrique  Resultan  Ranger,  in  charge. 

Forest  station  at  Galauag,  Tayabas: 

Macario  A.  Mariano  .....Ranger,  in  charge. 

Pedro  Afalla Ranger,  Scaler. 

Atanasio  Gatambay Ranger,  Scaler. 
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DISTRICT  NO.  6. 
[ProviiMM:  AHm^.  Amboa  Camarinei  and  Sonogon  exehidiiif  Masbate.] 


Forest  station  at  Naga,  Ambos  Camarines   (district  headquarters) : 

Porfirio  San  Buenaventara Rangier,  in  charge. 

Manro  Ablaza  Ranger. 

Manuel  Montalvo  Ranger. 

Catalino    Clemente   - ^ Clerk. 

Forest  station  at  Legaspi,  Albay: 

Felipe  Fajatin Ranger,  in  charge. 

Eugenio    Espiritu    Forest   guard. 

Forest  station  at  Paracale,  Ambos  Camarines: 

Fausto  Alambra Ranger,  in  charg^e. 

Tomas  Manzano  ....Ranger. 

Pedro  Magistrado - Forest  guard. 

Forest  station  at  Sorsogon,  Sorsogon: 

Filemon  Kapuno - ^...Ranger,  in  charge. 

Alejandro   Eguarras  Forest  guard. 

DISTRICT  NO.  7. 
[Provi]ie«s:  Antique*  Capis,  Hollo,  Nesroa  Occidental,  and  Romblon.] 

Forest  station  at  Iloilo,  Iloilo  (district  headquarters) : 

Joan  Lopez  Ranger,  in  charge. 

Mamerto  Azurin  Ranger. 

Leonardo  Laguio  ^ ^ Ranger. 

Vicente  Villaflor  .....Ranger. 

Jos6  Reliz Junior  stenographer. 

Forest  station  at  Cadiz,  Negros  Occidental: 

Tomas  N.  Roque Ranger,  Scaler,  in  charge. 

Melecio  Lopez  ^ Ranger. 

Pedro  Hinolan  Ranger. 

Nicanor   Legaspi Ranger,   Scaler. 

Teodoro  Oliveros  J'orest  guard. 

Januario  Buensuceso ^ Forest  guard. 

Hermogenes  Doblon  Forest  guard. 

Forest  station  at  Fabrica,  Negros  Occidental: 

Felipe  Amos ~ Ranger,  Scaler. 

Juan  Verzosa ~ ~ ~ Ranger,   Scaler. 

Ruperto  Yzarri Forest  guard. 

Forest  station  at  Hog,  Negros  Occidental: 

Ramon  Larracas Ranger,  in  charge. 

Deogracias  Mendoza  ^ Ranger. 

Inocencio  Debuyan  .....Forest  guard. 

Forest  station  at  Calivo,  Capiz: 

Isabelo  Achacoso. ., .....Ranger,  Scaler,  in  charge. 

Forest  station  at  San  Carlos,  Negros  Occidental: 

Jesus  O.  Duran Ranger,  in  charge. 

DISTRICT  NO.  8. 
[Pzorlneea:  Zamboanga,  CotabatOp  Davao,  Snln,  Misamia,  Lanao»  and  Bukidnon.] 

Forest  station  at  Zamboanga,  Zamboanga  (district  headquarters) : 

James  Logan Forester,  District  Forester. 

Charles  Kolhnan  .............. ..... .......... Field  assistant. 
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Forest  station  at  Zamboanga»  Zamboanga   (district  headquarters)— -Cent. 

Benito  L.  Roque - - Ranger. 

Leon  Belen _ Ranger,  Scaler. 

Teodoro   Tecson ^ ^ ^ Ranger,   Scaler. 

Bernardo   Serafica  - ^ ^...  Clerk. 

Forest  station  at  Cotabato,  Cotabato: 

Severo  Oliveros Ranger,  Scaler,  in  charge. 

Sixto  Babao  ^ Rangier,   Scaler. 

Forest  station  at  Davao,  Davao: 

Simplicio  Aguilar  Head  ranger,  in  charge. 

Vicente   Ceballos Ranger. 

Forest  station  at  Isabela,  Basilan: 

Leon  C.  Franco Ranger,  Scaler,  in  charge. 

Teodoro  Colcol  ..._ - ^ « Ranger,  Scaler. 

Forest  station  at  Eolambugan,  Lanao: 

Bernardo  Tocmo - Ranger,  Scaler,  in  charge. 

Enrique   Alviar » Ranger,    Scaler. 

Gregorio  Miras  Ranger,   Scaler. 

Manuel  Malana  » - , ^ - Ranger,  Scaler. 

Forest  station  at  Naga-Naga,  Zamboanga: 

Santiago  Babaran - - Ranger,  Scaler,  in  charge. 

Macario  Simeon ~ ^... Ranger,  Scaler. 

Nicanor  Santos  - Ranger. 

Forest  station  at  Port  Banga,  Zamboanga: 

Antonio  Somonte  ^ ^ ^ Ranger,  Scaler. 

Jose  Phasis  C - Ranger,  Scaler. 

DISTRICT  NO.  9. 
[Province:  Palawan.] 

Forest  station  at  Puerto  Princesa,  Palawan   (district  headquarters) : 

Apolinario  Suyat Ranger,  in  charge. 

Max.  E.  Fernandez » Ranger. 

Forest  station  at  Coron,  Palawan: 

Ptolomeo  Causing Ranger,  in  charge. 

DISTRICT  NO.  10. 
[Provinces.  Leyte,  Suriflrao,  Samar  and  Masbate   (Sozsoson).] 

Forest  station  at  Tacloban,  Leyte  (district  headquarters) : 

Felix  Franco  Ranger,  in  charge. 

Carlos  Guerrero  ^ „ Ranger. 

Eusebio  Leuterio  Ranger. 

Perfecto  Tomeldan  ~ Ranger. 

Inocencio   Ramirez   _ ^ Ranger. 

Alfonso  Salazar Forest  guard. 

Forest  station  at  Catbalogan,  Samar: 

Pedro  Lasquety Ranger,  in  charge. 

Ramon  Acuna Ranger. 

Forest  station  at  Masbate,  Sorsogon: 

Numeriano  Valencia  Ranger,  in  charge. 

Forest  station  at  Snrigao,  Surigao: 

Angel  Mallonga Ranger,  Acting,  in  charge. 


DiaTRICT  Na  XL 
[Pvoriiieai:  Bataaa,  P«inp>wg«,  Bulaean,  and  part  of  Zmibaki.] 

Forest  station  at  Orani,  Bataan   (district  headquarters) : 

Agapito  L.  Cenabre Ranfl^,  in  charge. 

Julio   Baldemor  ^ - Ranger. 

Braulio  Cristobal  Ranger. 

Hilario  Borromeo  ^ « Forest  guard. 

Forest  station  at  Limay,  Bataan: 

Donato  P.  Miranda ~ > Ranger,  Scaler,  in  charge. 

Lorenzo  de  Guzman. » Ranger,  Scaler. 

Valentin  Sajor Ranger,  Scaler. 

Forest  station  at  Moron,  Bataan: 

Pablo  Tungol  - Ranger,  in  charge. 

Teodoro  Mgalindan ..^...^..^ ...^...^. Forest  guad. 

Forest  station  at  Norzagaray,  Bulacan: 

Pedro  Gangan Ranger,  in  charge. 

Exequiel  Angeles  . ^ Forest  guard. 

DISTRICT  NO.  12. 
[Provlnee:  Mindoro.] 

Forest  station  at  Calapan,  Mindoro    (district  headquarters) : 

Cecilio  Maneja Ranger,  in  charge. 

Comelio  Nable  Jose. Head  ranger. 

Emeterio  Edmilao - Ranger. 

Antonio  Martinez  Ranger. 

Forest  station  at  San  Job6,  Mindoro: 

Jose  Medina Ranger,  in  charge. 

DISTRICT  NO.  13. 
[ProvlneM:  Cavite  and  RixaLJ 

Forest  station  at  Manila   (district  headquarters) : 

Domingo  L.  Diaz Head  ranger,  in  charge. 

Clemente  Mariano  Head  ranger. 

DISTRICT  NO.  14. 
[ProviiMes:  Cebn.  B<4iolp  Neffroa  Oriantal^  and  Agoaan.] 

Forest  station  at  Cebu,  Cebu   (district  headquarters) : 

Jose  B.  Hirro Ranger,  in  charge. 

Vicente   Defensor   ^ Ranger. 

Antonio  Rodrigues - Forest  guard. 

Forest  station  at  Dumaguete,  Negros  Oriental: 

Jos^  Lazaro  Ranger,  in  charge  temporarily. 

Cruz  V.  Mufiasque ^ Ranger. 

Forest  station  Talisay,  Cebu   (reforestation  project) : 

Placido  Dacanay Ranger,  in  charge. 

Francisco  L.  Rola — Ranger. 

Forest  station  at  Butuan,  Agusan: 

Aquilino  Contreras Ranger,  in  charge. 

DIVISION  OF  FOREST  LANDS  AND  MAPS. 

Rafael    Medina   Chief. 

Vicente  Malana Clerk. 
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LANM  8CCTI0N. 

Doroteo  Soriano  ^ Banger,  in  charge. 

Andres  Bernardo  ...^. Head  ranger. 

Luis  Serrano  ^ ^ Ranger. 

Edilberto  Madrid Ranger. 

Vicente  Castillo  - - Ranger. 

Felipe  Valderrama  - ~ Ranger. 

Severe  Ponce  ^ Ranger. 

Fausto  Turla Clerk. 

Pedro  Crorospe  - ....Clerk. 

Pedro  Agbayani  ^ Clerk. 

MAPPING  AND  DRAFTING  SECTION. 

Cornelio  Samaniego  In  charge. 

Cayetano  Crisostomo  Draftsman. 

Gregorio  Vicencio  ^ - Draftsman. 

Hermogenes  Reyes  ~ Draftsman. 

Meliton  Alaoria - Draftsman. 

Eliseo  Romualdo  Draftsman. 

DIVISION  OF  INVESTIGATION    (LOS  BAflOS). 

Dr.  Fred.  W.  Foxworthy. ^ Chief. 

James  R.  Gillis . Instructor  in  Forestry. 

Mauricio  J.  Oteyza Forester,  (temporarily  assigned  to  Bagnio). 

Maximo  Oro  Ranger. 

Jose    F.    Nano Ranger. 

Carlos  Sulit  .- Ranger. 

Calixto  Mabesa  ~ Ranger. 

Nemesio  Catalan  Ranger. 

Pastor  Martelino  - - Ranger. 

Placido  Dacanay. Ranger,  (special  assigrnment  to  District  14). 

Francisco  L.  Rola. Ranger,   (special  assignment  to  District  14). 

Segundo  Peiiafior Nurseryman. 

Florentine  Canicosa w - Forest  guard. 

Nicolas  Angeles. - Forest  guard. 

Fernando  Aquino Forest  guard. 

Domingo  Hag  ^.......Forest  guard. 

Ruiino  Manzano Forest  guard. 

Severe  Parado  - ^ Forest  guard. 

Pedro  Ortega  JForest  guard. 

Vicente  Supleo J'unior  stenographer. 

Jovite  Unite  - Junior  stenographer. 

DIVISION   OF  SAWMILLS  AND   UTILIZATION.* 

William  Crosby. Chief,  Forester. 

M.  W.  Rice - Lumber  inspector. 

Florencio  Tamesis  . Assistant  forester. 

ADMINISTRATIVE   DIVISION. 

Cirilo  Asperilla Chief  Clerk  (Acting) . 

Vicente  C.  Ramoa Stenographer  and  disbursing  officer. 

Pedro  Asuncion Junior  stenographer. 

V  vW      aaJIVICa  V      ----    —  iiii-i- 1 11  ■ ■ — "~« J  4_i»i  !■ ■■±■■¥■■■1 ^ V^Aw&l^* 

Pelagia  Fernandez  .Telephone  operator. 

*  All   scalers  under  Division  of  Forest  Management  also  under  this 
division. 
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RECORD  SECTION. 

Isidoro  Sebastian  Chief. 

Juan  Ipac  Clerk. 

Aqnilino  C.  Bartolome Messenger. 

Hauro*  Linchanco  Messenger. 

ACCOUNTING  SECTION. 

Eugenic  Tadle Chief. 

Simeon  Mangaliman - „ Clerk. 

Angel  del  Rosario -. ^ - ^ ^...  Clerk. 

Sulpido   Olimpo   ^ - Clerk. 

Primitive  Bello  ^ ^ -...Clerk. 

PROPERTY  SECTION. 

Simplicio  Beltran Chief. 

Ramon  Jingco  ^ ., Clerk. 

Venancio  Babida  - Clerk. 

Severino  Esguerra  - Watchman. 

Epitacio  Oblepias Watchman. 

Orisanto  Navarro Laborer. 

Bartolome   Estacio   ~ Janitor. 

Feliciano    Guiling  Janitor. 

Mariano  Aldama « Chauffeur. 
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ERRATA 

Page  5,  line  26,  should  read  "forest  offi- 
cers" instead  of  "foresters". 

Under  line  2,  of  License  Statistics  "1918" 
should  read  "1917". 

On  page  13,  line  14,  "licensed"  should  read 
"license". 

Page  35,  line  8,  under  "Utilization,"  "ever- 
age"  should  read  "average". 

Page  56,  in  second  line  from  bottom,  "16.2 
square  kilometers"  should  read  "162  square 
kilometers".  Likewise,  on  page  57,  line  1, 
"25.2  square  kilometers"  should  read  "252 
square  kilometers"  and  in  line  3,  "4.2  square 
kilometers"  should  read  "42  square  kilo- 
meters". 

The  first  two  words  of  line  4,  page  59, 
should  read  "Bureau's  charge"  instead  of 
"Bureaus  charged". 

Table  1,  of  the  Appendix  is  changed  as  per 
inserted  sheet. 

Page  71,  column  "1906,  Homesteads,  Total" 
should  read  "334"  instead  of  "344". 

Table  8,  page  82,  third  sum  from  bottom 
of  Value  column  should  read  "3il,346"  instead 
of  "62,501". 

Table  9,  page  83,  fourth  line  from  the  bot- 
tom ^650,691.66  should  read  ?«50,691.62  and 
second  line  from  bottom  should  read  there- 
fore ^316,437.74. 


ANNUAL  RirOKT,  BVREAV  OF  FOKESntV.] 


nv*ttl|M>tlon  tnd  Forait  Sohool.  1 


Foratt  School  Oraduiti)  In  Iht  Phlllpplnt  Ouird.    Th*  man  to  Ui*  right  of  lh«  Olrtotat  ra««l«*d 
hll  tnlnlng  In  the  Unltid  Slal«. 


The  Gotgrnhent  of  the  PhhiIppine  Islands 

DEPABTHENT  of  AGIUCin.TUBE  AND  NATURAL  RESOURCES 

BUREAU  OF  FORESTRY 


Annual  Report  of  the  Director  of 
Forestry  of  the  Philippine 

Islands 

For  the  Fiscal  Year  Ended 
December  31,  1918 


ARTHUR  F.  FISCHER 

Director  of  Forestry 


166660 


MANILA 

BUREAU  OF  PRINTING 

1919 


i» 


TABLE  OF  CONTENTS, 


Page. 

War  activities  „ 5 

Legislation •. 6 

Personnel 7 

Organization  9 

Efficiency ^ 9 

Forest  and  special  industries ^ l6 

Division  of  Forest  Management ^ 10 

Forest  districts  H 

Inspection  ~ 11 

Supervision    ^ ., H 

License   statistics   12 

Offenses  of  licensees  12 

Offenses  of  non-licensees 13 

Future  special  work  . „ 13 

Cain^n   - [ 13 

Forest  district  reports. '    15 

District  No.  1 15 

District  No.  2 15 

District  No.  3 15 

District  No.  4 15 

District  No.  5 16 

District  No.  6 16 

District  No.  7 „ 17 

District  No.  8 18 

District  No.  9 18 

District  ^o.  10 ^ 18 

District  No.  11 19 

District  No.  12.. 19 

District  No.  13 ^ 20 

The  office  of  the  wood  expert 20 

Botanical  and  wood  collections 20 

Other  accessions  ~ ^ - 21 

Hand  specimens  and  other  shop  work. 21 

Identification,  inspection,  and  grading. — 22 

Cooperation - - 22 

Revision  of  ir^oups  of  timber  trees ^ 23 

Ck>necting  and  recording  data 23 

Weights  and  durability  of  woods - 23 

Catalog   24 

Clerical  work  24 

Division  of  Investigation - 24 

Bamboos   — ~ - 24 

Paper  25 

8 


4 

Division  of  Investigation — Continued. 

Mangrove  swamps  2& 

Palms    -. ^ 26 

Fibers   25 

Oils,  resins,  and  gums „ ^ 25 

Miscellaneous  minor  forest  products » ^...  26 

Minor  forest  products  bulletins „ 26 

Flora  of  Mount  Maquiling 26 

Silviculture    ^ ^ - 27 

Forest  management,  eng^ineering,  and  utilization 28 

The  work  in  Baguio ^ 28 

Nursery    .♦ ^ _ 29 

City  and  park  improvements 29 

The  Forest  School ^ 30 

Reforestation  31 

Talisay-Minglanilla  reforestation  project ; ,..  32 

General  attitude  of  the  sorrounding  population 33 

Work  planned  for  1919  33 

Bagniio  reforestation  project  ^ 33 

Division  of  Sawmills  and  Utilization - 33 

Personnel    . ^ 33 

Scaling   « „ 34 

Lumber  grading 35 

Utilization   : ^ ^ 35 

Lumbering „ 36 

Foreign  markets  ^... 36 

Markets ._ ^ A 38 

Division  of  Forest  Lands  and  Maps. - 41 

Section  of  Public  Forest  Lands  cases - 41 

Section  of  Private  Forest  Lands  Registry. - 44 

Section  of  public  lands  applications 45 

Section  of  forest  zones,  reserves,  and  communal  forests'. 45 

Mapping  and  drafting  section 53 

Section  of  forest  reconnaissances 53 

Administrative  division  ~ - ~ - 57 

General  service  section 58 

Records  section ~ - ~ 58 

Accounting  section :. - » 58 

Property  section  - 58 

Statistics  section  ~ — - - 68 

Library  and  translating  section 68 

Proposed  changes  - ~ - 58 

Classification  of  work  - ~ 60 

Cooperation - - 66 

Income  - ^^ 

Recommendations   - 66 

APPENDIX. 

Statistical  tables      - 68 


ANNUAL  REPORT  OF  THE  DIRECTOR  OF  FORESTRY. 


Manila,  March  S,  1919. 
Sir:  I  have  the  honor  to  submit  herewith  the  Annual  Report 
of  the  Bureau  of  Forestry  for  the  fiscal  year  1918,  covering  the 
period  from  January  1  to  December  31,  1918. 

WAR  ACTIVITIES. 

Very  close  cooperation  was  maintained  by  the  Bureau  of  Fo- 
restry with  the  army  officials  of  the  Department  of  the  Philip- 
pines in  supplying  information  as  to  products  for  war  work. 
Administration  of  all  military  reservations,  in  so  far  as  forest 
activity  was  concerned,  was  placed  in  the  hands  of  the  Bureau 
of  Forestry  and  information  was  given  as  to  the  stands  and 
availability  of  woods  for  various  purposes  for  the  Army.  The 
same  cooperation  was  maintained  with  the  Navy  in  respect  to 
naval  reservations.  During  the  past  year  the  Bureau  of  Forestry 
instituted  an  organization  to  supply  the  Navy  with  rattan  for 
war  work  and  helped  the  Department  in  its  reconnaissance  of 
naval  reservations  containing  timbers  to  deterinine  sources  of 
future  supply  of  woods  and  other  products.  Information  was 
supplied  to  the  various  naval  authorities  at  Hongkong,  the  British 
army  authorities  in  India,  and  the  French  naval  authorities  in 
Saigon.  Help  was  given  lumbermen  furnishing  supplies  for 
war  work.  The  various  offices  of  the  Philippine  Department, 
U.  S.  Army,  were  able  to  use  the  personnel  of  the  Bureau,  as  well 
as  past  information  along  various  lines.  Help  was  also  accorded 
the  Council  of  National  Defense.  All  this  cooperation  and  help 
would  have  been  impossible  had  it  not  been  for  the  work  done  in 
past  years. 

In  June,  one  assistant  forester,  one  forest  supervisor,  seven- 
teen rangers  and  two  students  from  the  Forest  School  entered  the 
officers'  training  camp  of  the  Philippine  Guard  preparatory  to  fe- 
deralization. It  is  gratifying  to  note  that  out  of  the  21  foresters 
entering  the  Philippine  Guard,  twenty  of  whom  were  Forest 
School  graduates,  only  one  resigned  and  the  rest  were  all  proficient 
enough  to  obtain  commissions.  The  assistant  forester  received 
his  training  in  the  United  States.  The  withdrawal  of  this  num- 
ber, although  small,  made  great  inroads  on  the  technically  trained 
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personnel  of  the  Bureau  of  Forestry,  necessitating  a  complete 
shift  in  personnel.  Many  projects  had  to  be  partially  abandoned, 
and  some  new  ones  could  not  be  inaugurated.  Practically  80 
per  cent  of  the  technical  personnel  of  the  Bureau  of  Forestry 
signified  their  intention  of  entering  the  war  if  possible,  through 
the  Philippine  Guard,  but  the  Government  only  allowed  the  re- 
lease of  the  number  stated  above.  The  wood  expert,  on  account 
of  his  knowledge  of  European  languages,  has  been  detailed  since 
August  1  to  work  afternoons  in  the  chief  mail-censor's  office  for 
the  duration  of  the  war. 

During  the  year,  Red  Cross  subscriptions  within  the  Bureau 
amounted  to  M88.50.  Through  the  courtesy  of  the  Governor- 
General,  the  Director  was  given  permission  to  solicit  subscriptions 
amongst  the  lumbermen  and  Bureau  personnel  for  the  Forestry 
Regiment  Fund  and  the  total  collection  amounting  to  W, 706.50 
was  forwarded  to  Washington.  The  results  of  the  various  Li- 
berty Loan  drives  during  the  past  year  have  been  particularly 
gratifying  to  the  undersigned,  because  of  the  large  number  of 
subscriptions  by  Filipino  employees. 

I^GISIiATION. 

During  the  past  year  no  new  bills  were  introduced  by  the  Le- 
gislature directly  or  indirectly  touching  upon  forestry  matters. 

The  bill  to  which  attention  was  called  in  last  year's  annual 
report,  containing  provisions  for  the  protection  of  fruit  trees 
found  in  the  forest,  has  again  been  introduced. 

The  Bureau  of  Forestry  proposed  quite  a  few  changes  in  the 
wording  of  the  sections  of  Chapter  47,  known  as  the  Forest 
Law,  of  Act  2711  (the  Administrative  Code)  under  which  the 
Bureau  of  Forestry  operates.  These  changes  are  very  necessary 
to  remove  ambiguities  and  to  make  clear  certain  phrases  in  the 
present  sections  of  the  forest  law. 

Suggested  changes  were  sent  to  the  Bureau  of  Internal  Revenue 
to  be  submitted  by  them  for  the  sections  of  the  Bureau  of  Internal 
Revenue  Law  having  to  do  with  forest  products. 

Suggested  bills  were  submitted  for  a  special  reforestation  act, 
as  well  as  for  reconnaissance,  and  attention  was  called  to  the 
lack  of  adequate  administration  of  fisheries  and  game.  Under 
the  Administrative  Code,  the  Bureau  of  Forestry  is  empowered 
to  grant  fish-pond  permits,  but  no  adequate  means  is  available 
for  the  administration  of  general  fisheries  or  for  enforcing 
the  present  game  laws  of  the  Islands.  The  Bureau  of  Forestry 
has  found  it  very  difficult,  during  the  past  year,  to  apprehend 
people  setting  fire  to  kogon  areas.  As  these  fires  are  generally 
set  by  hunters,  if  the  administration  of  the  game  laws  were 


turned  over  to  the  Bureau  of  Forestry,  the  number  of  fires 
would  be  greatly  decreased,  and  game  would  be  afforded  better 
protection  in  the  Philippines. 

PERSONNEL. 

The  question  of  personnel  has  become  increasingly  important 
in  the  Bureau.  The  appropriation  for  salaries  in  this  Bureau 
has  not  been  sufiicient  to  even  pay  the  men,  especially  the  field 
personnel,  the  salaries  which  prevail  in  other  bureaus  of  the 
Government,  for  work  requiring  an  equal  degree  of  technical 
knowledge  and  experience.  A  comparison  of  the  salaries  paid 
with  what  the  men  could  receive  in  private  enterprise,  coupled 
with  the  increased  cost  of  living,  has  made  it  most  difficult  to 
hold  the  personnel.  As  the  average  ranger's  expense  for  board 
and  room  throughout  the  Islands  amounts  approximately  to 
K5  or  ^30  a  month,  and  his  salary  to  ^5,  it  can  be  seen  that 
not  much  money  is  left  for  clothing  and  other  necessities. 
Probably  no  other  Government  employees  are  subject  to  such 
physical  and  mental  discomforts  in  carrying  on  their  work.  As 
most  of  it  is  conducted  in  the  more  isolated  and  forested  regions 
of  the  Philippines,  generally  distant  from  habitations  and  from 
centers  of  civilization,  they  have  to  forego  many  of  the  advan- 
tages accruing  to  other  Government  employees.  Transportation 
in  many  parts  of  the  Philippine  Islands  is  exceedingly  difficult. 
In  the  past  year  rangers  who  were  ordered  to  make  inspections 
were  forced  to  take  small  bancas  for  long  trips  and  have  been 
blown  way  out  of  their  course  into  the  open  sea,  experiencing 
dangers  which  would  have  deterred  other  men  from  similar, 
modes  of  travel  in  the  future. 

The  cost  of  supplying  themselves  with  clothing,  especially 
footwear,  during  their  arduous  field  trips  in  the  tropical  forest 
usually  amounts  to  twice  and  sometimes  as  high  as  four  times 
the  cost  to  other  Government  employees.  In  many  instances 
no  trails  whatever  are  available.  Travel  through  the  jungle  is 
not  pleasant  and  practically  all  of  it  is  on  foot.  A  pair  of  good 
shoes  for  field  work  generally  lasts  about  one  month  and  many 
rangers  have  worn  out,  on  occasions,  as  many  as  three  pairs 
of  shoes  per  month.  As  a  result,  with  the  present  high  prices 
of  footwear,  the  rangers  have  been  using  alpargatas,  which  last 
a  very  short  time  and  do  not  afford  sufficient  protection  for  the 
feet.  Sickness  has  been  prevalent  among  the  field  force,  and  in 
many  instances  rangers  have  been  taken  sick  among  the  hill 
tribes  where  no  medical  attention  was  available.  After  field 
trips  fully  70  per  cent  of  the  men  took  sick  leave  because  of 
fevers  and  other  ailments.    These  facts  must  be  recognized,  and 
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it  is  obvious  that  the  Government  should  take  cognizance  of 
them  and  place  the  Bureau  of  Forestry  personnel  at  least  on  an 
equal  plane  with  other  bureaus  in  regard  to  salaries  of  men  of 
equal  technical  training. 

During  the  past  year  rangers  and  clerical  personnel  have 
constantly  requested  transfers  or  presented  their  resignations, 
which  were  generally  refused,  because  of  lack  of  men  to  carry 
on  the  administrative  and  other  work  of  this  Bureau.  Requests 
have  come  from  foreign  governments  for  trained  rangers  as 
well  as  clerks  of  this  Bureau  at  much  higher  salaries  than  they 
receive  here,  and  this  has  tended  to  create  a  restive  condition, 
as  few  resignations  were  allowed,  although  the  undersigned 
personally  does  not  feel  that  he  should  be  the  means  of  holding 
the  men  down  to  positions  where  the  financial  reward  is  not 
sufficient  to  provide  an  adequate  living.  It  has  only  been  throufirh 
a  highly  developed  esprit  de  corps  that  this  Bureau  has  been 
able  to  hold  the  majority  of  its  men;  but  with  the  constant 
pressure  necessary  under  present  conditions,  with  an  inadequate 
personnel,  offering  no  inducements  other  than  hard  work,  as 
compared  with  what  other  bureaus  can  offer  in  the  way  of 
promotion  and  much  more  congenial  work,  the  undersigned  feels 
that  the  Government  should  take  a  timely  interest  in  keeping 
up  a  technical  organization  such  as  this  Bureau  has.  Rangers 
who  were  trained  in  lumber  grading  and  scaling  were  partic- 
ularly in  demand  by  the  lumber  companies,  not  only  in  the 
Philippines,  but  in  the  Federated  Malay  States  as  well.  One 
ranger  whose  resignation  was  not  accepted,  simply  quit  the 
service,  forfeiting  his  accrued  leave,  as  he  was  offered  a  salary 
and  opportunities  which  under  the  circumstances  he  felt  could 
not  be  refused. 

The  following  changes  in  personnel  have  occurred  during  the 
past  year.  Two  of  the  rangers  who  were  instructors  in  the  Forest 
School  resigned,  one  to  enter  West  Point  and  the  other  to  take 
up  advanced  work  in  the  College  of  Agriculture.  The  latter  is 
now  receiving  as  much  money  as  student  assistant  at  the  College 
of  Agriculture  as  he  had  been  getting  in  this  Bureau.  One  ran- 
ger died,  two  were  dismissed  for  the  good  of  the  service,  and 
three  resigned.  Of  these  one  took  up  the  study  of  law,  another 
went  into  the  timber  business,  and  the  third  was  put  in  charge 
of  the  Negrito  Settlements  in  Zambales.  Two  others  were  dis- 
missed for  abandoning  their  work  without  giving  sufficient  notice 
to  this  Bureau  to  enable  it  to  send  men  to  take  their  places.  One 
American  field  assistant  was  dismissed  for  disloyalty  and  one 
American  forester  went  on  leave  and  resigned. 

The  following  appointments  were  made  during  the  year :  Mr. 


A.  D.  E.  Elmer,  botanist,  was  appointed  an  instructor  in  the 
Forest  School  and  Mr.  Antonio  Racelis,  who  had  been  for- 
merly a  ranger  in  the  Bureau  of  Forestry  and  had  taken  ad- 
vanced work  in  Forestry  in  the  United  States,  was  appointed 
assistant  forester.  Eighteen  graduates  from  the  Forest  School 
also  received  appointments  as  rangers.  In  addition  to  these, 
three  of  the  most  capable  rangers  were  promoted  to  be  forest 
supervisors.  Their  duties  are  to  confer  with  the  local  forest 
officers,  assist  and  advise  them  concerning  their  work  and  to 
carry  on  such  special  work  as  may  be  assigned  by  the  Manila 
Office. 

Practically  all  the  technical  men  who  might  have  been  induced 
to  come  to  the  Philippines,  have  been  engaged  in  war  work  in 
the  United  States  and  for  this  reason,  it  was  not  possible  to 
secure  the  necessary  men  to  establish  the  advanced  courses  at 
the  Forest  School. 

The  permanent  force  on  January  1, 1918,  consisted  of  1  director, 
7  foresters,  1  dendrologist,  1  lumber  inspector,  1  wood  expert,  3 
assistant  foresters,  3  forest  supervisors,  120  rangers,  8  drafts- 
men, 41  clerks,  and  2  messengers,  besides  the  following  employed 
on  a  temporary  status:  1  nurseryman,  11  laborers,  1  carpenter, 
1  varnisher,  48  guards,  2  watclmien,  2  janitors,  1  chauffeur,  1 
launch  engineer,  1  launch  patron,  1  launch  sailor,  and  1  telephone 
operator,  making  a  total  of  259  employees. 

ORGANIZATION. 

The  reorganization  described  in  the  previous  annual  report 
has  proven  very  satisfactory  and  has  not  been  altered.  The 
distribution  and  location  of  the  clerical  sections  in  the  Manila 
Office  were  rearranged  this  past  year,  however,  in  order  to 
promote  greater  efficiency  and  give  more  office  space.  These 
sections  are  now  more  accessible  to  the  general  public  and  still 
remain  under  the  supervision  of  the  various  section  chiefs. 

EFFICIENCY. 

The  regular  field  work  has  been  performed  as  in  the  past, 
but  the  plan  of  establishing  a  corps  of  rangers  to  carry  on  special 
investigation  work  had  to  be  suspended  owing  to  the  lack  of 
personnel.  With  the  return  of  the  men  now  with  the  Philippine 
Guard,  it  is  planned  to  again  organize  this  corps,  with  better 
prospects  of  success.  Unless  this  is  done,  owing  to  the  rapidly 
increasing  work  from  year  to  year  and  the  greater  detail  ne- 
cessary, it  will  be  impossible  to  carry  on  successfully  even  the 
regular  field  work. 
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Transfers  of  rangers,  disciplinary  measures,  and  recommen- 
dations for  promotion  were  acted  upon  by  a  personnel  conmiittee, 
composed  of  the  chiefs  of  divisions  and  the  inspectors  in  the 
Manila  Office. 

FOREST  AND  SPBCIAIj  INDUSTRIES. 

As  a  whole,  the  forest-products  industries  have  enjoyed  greater 
prosperity  than  ever  before  in  the  history  of  the  Islands,  and 
despite  the  enormous  prices,  the  demand  far  exceeded  the  supply. 
It  is  only  fair  to  state,  however,  that  while  the  profits  of  lumber 
and  forest-product  dealers  in  general  were  large,  they  were  by 
no  means  as  great  as  prices  would  seem  to  indicate.  The  reason 
for  this  apparent  anomaly  is  the  excessive  freight  charges  col- 
lected. For  a  considerable  period  of  the  year,  it  was  customary 
for  ship  owners  to  charge  1P=46.22  a  cubic  meter,  or  else  take 
one-half  the  selling  price  of  timber  shipped  from  Southern  Pa- 
lawan to  Manila.  Freight  rates  on  rattan  and  firewood,  the 
two  other  principal  forest  products,  were  in  proportion. 

DIVISION   OP  FOREST  MANAGEBiENT. 

The  division  of  forest  management  is  charged  with  the  use 
and  protection  of  the  public  forests  of  the  Philippines.  The 
work  consists  of  issuing  licenses  for  forest  products,  inspecting 
the  work  of  licenses,  and  supervising  the  work  of  all  field  men. 
Towards  the  end  of  the  year,  instructions  were  issued  by  the 
Secretary  of  Agriculture  and  Natural  Resources  that  all  licenses 
of  any  description  were  to  be  issued  only  from  the  Manila  Office. 
As  each  officer  in  charge  of  a  district  had  previously  been  author- 
ized to  issue  minor-product  licenses  and  timber  licenses  which 
did  not  exceed  a  stipulated  amount  of  timber,  this  immediately 
threw  an  enormous  amount  of  additional  routine  work  on  the 
Manila  section  of  this  division.  As  a  result,  it  has  not  been 
possible  for  the  chief  to  devote  the  desirable  and  necessary  time 
to  the  special  features  of  his  work.  The  new  forest  regulations 
have  proven  satisfactory  and  have  given  an  impetus  toward  the 
better  utilization  of  the  forest,  more  particularly  to  those  sus- 
ceptible of  being  managed  in  accordance  with  a  definite  plan. 

The  former  haphazard  method  of  cutting  firewood  in  mangrove 
swamps  has  resulted  in  the  complete  destruction  of  Bakauan, 
Tangal,  and  other  desirable  trees  in  most  of  the  swamps  acces- 
sible to  exploitation,  their  places  being  taken  by  Api-api  and 
other  species  which  are  inferior  as  fuel.  By  leasing  the  swamps 
under  long  term  licenses  or  permits,  the  operators  have  been 
given  some  inducement  to  cut  trees  conservatively  and  to  replant 
vacant  areas.     As  might  have  been  expected,  the  mangrove 
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swamps  which  had  suffered  the  most  from  exploitation^  were 
the  first  to  be  put  under  control.  Most  of  these  licensees  expect 
to  construct  fishponds  and  will  cut  firewood  merely  as  a  side 
issue. 

A  Teak  reservation  was  also  established  in  Jolo  by  proclama- 
tion of  the  Governor  General,  dated  October  31,  1918.  The 
area  included  in  this  reservation  contains  the  largest  known 
stand  of  Teak  in  the  Philippine  Islands. 

FOREST  DISTRICTS. 

District  No.  13  was  amalgamated  with  District  No.  11  and 
District  No.  14  renumbered  13,  in  order  to  keep  the  numbers 
consecutive.  The  headquarters  of  District  No.  11  was  transfer- 
red to  Manila,  as  it  was  found  that  many  licensees  came  to  Manila 
to  transact  their  business  and  furthermore,  this  change  made  it 
possible  to  do  without  the  ranger  who  had  entered  the  Philippine 
Guard  training  camp. 

The  western  coast  of  Leyte  being  in  frequent  communication 
with  Cebu,  was  transferred  to  District  No.  13  (formerly  No.  14) 
as  it  was  found  easier  for  the  forest  officer  at  Cebu,  who  is  the 
officer  in  charge  of  District  No.  13,  to  visit  this  region  than  for  the 
ranger  located  in  Tacloban. 

INSPECTION. 

The  undersigned  visited  Districts  3,  5,  6,  7,  8,  10,  12,  and  13, 
and  Districts  3,  5,  7  and  11  were  also  inspected  by  men  from  the 
Manila  Office.  During  the  coming  year  an  effort  will  be  made 
to  inspect  every  district  headquarters  at  least  once  and  as  many 
of  the  forest  stations  as  the  other  work  of  the  undersigned  and 
the  division  chiefs  will  permit.  A  much  better  idea  of  the 
efficiency  of  the  rangers  and  the  needs  of  their  stations  is  ob- 
tained through  a  close  personal  inspection,  than  is  possible  by 
correspondence ;  and,  furthermore,  the  rangers,  knowing  that  they 
and  their  stations  are  to  be  inspected,  show  greater  energy  and 
thoroughness  in  their  field  work  than  if  no  inspections  are  made. 

SUPERVISION. 

Three  forest  supervisors  and  one  acting  forest  supervisor  were 
appointed  in  June,  1918.  One  of  the  supervisors  entered  the 
Philippine  Guard  in  July,  however,  and  did  not  assume  the  du- 
ties of  his  new  position.  Owing  to  the  entrance  of  many  ex- 
perienced rangers  into  the  Philippine  Guard,  supervisor^  were 
forced  to  help  in  the  ordinary  routine  work  of  their  districts 
and,  for  this  reason,  the  inspection  of  rangers'  stations  and  the 
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checking  of  their  reports  has  been  very  incomplete  and  unsatis- 
factory. 

Arrangements  are  now  being  made  for  the  resumption  of  this 
work  and  upon  the  return  from  the  Guard  of  these  men  and  tiie 
appointment  of  three  additional  supervisors,  provision  for  which 
has  been  made  in  the  appropriation  for  1919,  it  is  hoped  to  bring 
this  work  up  to  the  standard  of  efficiency  originally  planned. 

LICENSE  STATISTICS. 

During  the  year  1918,  ordinary  timber  licenses  increased  fi08 
in  number  over  those  issued  in  1918,  there  being  a  total  of  2,514 
in  force.  This  does  not  include  those  which  were  returned  or 
cancelled.  There  was  also  an  increase  of  62  in  the  number  of 
gratuitous  licenses  issued,  the  total  being  1,845.  The  most  note- 
worthy feature  of  the  increased  number  of  ordinary  timber  licen- 
ses, as  indicating  the  increased  volume  of  business,  is  the  fact 
that  it  was  almost  entirely  confined  to  licenses  issued  for  large 
amounts  of  timber.  The  number  of  licenses  for  100  cubic  me- 
ters and  less  than  1,000  cubic  meters  increased  471  in  number, 
while  those  for  1,000  cubic  meters  and  over  increased  117  in 
number,  exactly  double  the  number  issued  the  previous  year. 

For  minor  forest  products,  a  total  of  4,519  licenses  were 
issued,  an  increase  of  1,046  over  the  previous  year.  As  was 
to  be  expected,  the  greater  part  of  this  increase  was  divided 
between  rattan  and  firewood,  these  being  the  two  most  import- 
ant minor  products.  Tables  showing  in  detail  the  licenses 
issued  during  the  year  will  be  found  in  the  appendix. 

All  ordinary  forest  product  licenses  issued  during  1918,  were 
dated  to  expire  December  31,  1919. 

OFFENSES  OF  LICENSEES. 

With  the  new  regulations  of  the  Bureau  of  Internal  Revenue 
together  with  those  of  the  Bureau  of  Forestry,  it  is  easier  to 
punish  licensees  who  attempt  to  defraud  the  Government.  In 
the  past,  it  was  comparatively  a  simple  thing  for  a  licensee  to 
persuade  a  municipal  treasurer  that  the  tree  names  which  he  fur- 
nished were  the  local  names  for  fourth-group  timber.  The 
treasurer,  being  often  from  a  different  region  or  speaking  a 
different  language,  was  unable  to  detect  the  fraud  and  assumed 
that  the  licensee  was  honest  in  his  classification. 

During  the  past  year,  the  Bureau  of  Forestry  has  been  receiv- 
ing cof)ies  of  all  invoices  and  is  enabled  to  determine  whether 
or  not  the  classification  is  correct.     It  has  been  found  that  many 
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licensees  are  merely  using  local  names  which  would  reduce  the 
timber  from  a  higher  to  a  lower  group.  A  circular  was  pre- 
pared two  years  ago  giving  synonyms  of  tree  names.  This  is  now 
being  revised  and  will  be  issued  in  the  near  future.  Reference 
to  this  circular  by  licensees  and  municipal  officials  will  reduce 
the  erroneous  classification  of  timber,  and  will  prevent  misun- 
derstanding between  the  licensees  and  the  Internal  Revenue 
agents  as  well  as  between  licensees  and  timber  buyers. 

In  connection  with  the  examination  of  invoices,  one  or  two 
rangers  stationed  in  Manila  have  been  detailed  to  cooperate  with 
the  Bureau  of  Internal  Revenue  in  checking  timber  shipments 
arriving  in  Manila. 

During  the  past  year,  an  owner  of  timber  illegally  cut  on  a 
licensed  area  disposed  of  the  timber  after  it  had  been  embargoed 
by  an  Internal  Revenue  officer.  He  was  prosecuted  and  con- 
victed, receiving  a  severe  sentence.  This  is  the  first  case  of  its 
kind  recorded  in  the  files  of  this  Bureau.  Licensees  who  per- 
sistently violate  the  Internal  Revenue  or  Bureau  of  Forestry 
regulations  forfeit  their  licenses. 

OFFENSES  OF  NONLICENSEES. 

There  has  been  a  marked  decrease  during  the  past  year  in 
the  number  of  complaints  received  of  illegal  cutting  by  nonlicen- 
sees.  This  is  attributed  to  the  increased  efficiency  of  the  patrol 
work  and  inspection  of  barrios  by  the  forest  guards. 

FUTURE  SPECIAL  WORK. 

The  chief  work  planned  for  1919  will  be  the  putting  ol.the 
tidal  swamps  under  systematic  management  as  rapidly  as  they 
can  be  surveyed  and  questions  of  conflicting  ownership  settled. 
The  establishment  of  forest  and  agricultural  zones  will  be  taken 
up  as  rapidly  as  there  is  personnel  available  for  this  work. 

CAlfJGINS. 

The  number  of  illegal  caingins  reported  during  1918  was  776, 
an  increase  of  111  over  those  reported  in  1917.  This  increase 
is  located  in  the  Provinces  of  Negros  Occidental,  Samar,  Albay 
and  Ambos  Camarines.  In  the  case  of  the  first-named  province, 
it  was  probably  due  partly  to  the  misunderstood  propaganda  of 
municipal  officials  to  plant  increased  food  crops  and  partly  to 
land  hunger,  the  excessive  cost  of  rice  and  corn  undoubtedly 
having  a  stimulating  effect.  In  the  case  of  the  last  three  prov- 
inces, while  government  propaganda  was  undoubtedly  responsi- 
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ble  for  a  part  of  the  increase,  the  principal  factor  was  the  ab- 
normal prices  paid  for  abaka,  which  is  the  chief  industry  of 
these  provinces.  As  abaka  requires  a  considerable  amount  of 
shade,  by  clearing  the  underbrush  and  girdling  a  few  of  the 
largest  trees,  a  virgin  forest  can  be  prepared  for  abaka  planting 
with  a  minimum  expenditure  of  time  and  labor. 

With  the  exception  of  these  four  provinces,  the  reports  from 
the  rest  of  the  Islands  are  very  favorable,  showing  that  the  pro- 
paganda which  the  forest  officers  have  be^n  carrying  on  against 
this  evil  has  begun  to  show  beneficial  results. 

Caingins  reported  during  the  fiscal  year  1918  (January  l  to 

December  SI,  1918). 


Reported  by— 

Total. 

• 

Action  of  courts— 

Province. 

Forest 
officer. 

Munic- 
ipal pres- 
ident. 

Convic- 
ted. 

Acquit- 
ted. 

Total. 

Abn      -- 

Albav                     

83 

76 

13 

6 

88 

76 

18 

6 

AmhrM  C!ji.mjl.f*inAil        ..-.,•...• 

9 

8 

17 

Aiitia  ue           -*- ...... - 

RntxAn               ,       

Ba  t&nsr&B           ........ - 

Rfitanefl              .-- « 

Bohol                    

2 

2 

Rtilcieftn                 ....-----..--- ---.  ... 

23 
9 
4 

28 
9 

4 

r^AcrRvan              .......•* -- 

C^aniz                     «     ._....-.--.-.------.-• 

2 

2 

4 

Cftvite                     . ... - -- 

Cehu                ..-_.--..- - - 

49 

49 

8 

8 

IloooaNoirte            ..  .................... 

I1o€*ofi  Sur                  _--.---..--------  ------ 

8 
4 

12 

16 
4 

lioilo                  

t 

laabela            

T^ftcnina                 .  .............----.---. 

1 

1 

JjM.  TTnion                      «.........-......-..* 

!  _   .     

Levte                 .......................... . 

9 

42 

6 

9' 

42 
6 

7 

2 

9 

Mindoro             ......... -* --- --- 

MiBamis        .    

...__. ..>. 

Department  of  Mindanao  and  Sulu: 

.... 

« 
1 

Bukidnon                  - ...... 

1 

1 

i 

1 

Cotabato - 



Davao       __.._... .--- -- 

::::::::::::::: :::::!::::  ■"" 

Lanao          ....____._..-—-—--. 



Sulu _----.- 

Zamboansra .-...._ 

17 

17 

8 

8 
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. 
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8 

8 
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Occidental  Nesnros  ,^,^- 
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12 

1 

18 
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68 

18 

9 

4 

63 
18 
27 

4 

4 

4 

PamDanira      _  _  _.. ---- 

.     ........ 

. -  .      -.. 

Pamraninan       _..,_,,,-,.-. 

18 

14 

1 

6 

19 

Risal                

1 

Romblon - ._- . 

Samar 

92 
19 
11 

92 
19 
11 

6 

15 

6 

2 

8 

SorBOgon -- . - 

16 

Suriflrao . - -- 

:::::::.::! 

6 

TAvahan    _. 

68 

4 

63 

4 

24 

1 

» 

Total 

746 

80 

776 

118 

22 

140 

NOTB. — It  is  most  probable  that  several  of  the  reported 
the  this  Office  has  not  jret  been  informed  of  the  fact. 


cases  have  already  been  acted  npoa. 
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FOREST  DISTRICT  REPORTS. 

« 

The  reports  from  the  district  officers  are  generally  hopeful  in 
tone  and  every  one  seems  to  be  optimistic  for  the. future.  Tran- 
cazo  (grippe) ,  the  high  cost  of  living,  and  high  freight  rates  seem 
to  be  conmion  throughout  the  Philippines. 

District  No.  1. — Several  licensees  have  tried  shipping  timber 
to  Manila  on  schooners  and  have  been  very  successful.  There  is 
considerable  risk  attached  to  these  shipments,  however,  because 
of  storms  which  are  very  prevalent  north  of  Aparri. 

A  large  lumber  company  in  Manila  has  purchased  a  small  mill 
in  Cagayan,  in  order  to  secure  for  itself  a  constant  supply  of 
Narra  and  other  woods. 

The  officer  in  charge  planned  to  reduce  the  amount  of  work 
incidental  to  homestead  inspection  by  establishing  forest  zones, 
within  which  no  homesteads  would  be  permitted.  As  he  was 
unable  to  get  the  rangers  necessary  for  this  work,  he  was  forced 
to  postpone  it. 

District  No.  2. — The  rangers  in  this  district  cooperated  with 
a  representative  of  the  Division  of  Investigation  in  establishing 
forest  nurseries. 

District  No.  3. — ^A  new  forest  station  was  established  in  De- 
cember at  Cervantes  for  the  mutual  benefit  of  the  public  and 
this  Bureau.  A  working  plan  was  prepared  by  Forester  Oteyza, 
aided  by  2  rangers,  for  the  Baguio  Block  and  the  vicinity  of 
the  mines.  This  plan  is  intended  to  insure  a  continuous  supply 
of  timber  and  firewood  for  the  present  and  future  needs  of 
Baguio  City  and  the  mines.  The  work  of  fire-protection  was  con- 
tinued and  the  system  of  patrols  has  inproved  with  time  and 
experience.  A  change  was  made,  however,  in  the  method  of 
patrolling,  greater  attention  being  given  to  cut-over  areas,  which 
experience  has  shown  to  be  most  subject  to  fires  and  where  they 
do  the  greatest  damage  to  reproduction.  The  selection  of  trees 
for  cutting  received  greater  care  than  ever  before,  a  total  of 
8,095  being  marked  for  cutting  during  the  year.  An  innovation 
was  made  in  this  work  by  permitting  certain  of  the  older  and 
more  experienced  guards  to  mark  trees,  their  work  being  checked, 
especially  in  the  residential  district  of  Baguio  town  site,  by  the 
forester. 

District  No.  h. — ^Apparently  the  operations  of  the  shipyards 
at  Balangan,  Bolinao,  were  so  successful  as  to  encourage  the 
construction  of  others.  There  is  now  a  new  shipyard  at  Barrio 
Lasip,  Bolinao,  and  some  talk  of  establishing  another  near  Agno. 
The  Forest  Station  at  Masinloc  was  reopened.  This  was  very 
essential  as  the  region  is  difficult  to  reach  from  other  parts  of 
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the  district;  and,  furthermore,  the  sawmill  atthat  place  has  been 
relocated  by  its  new  owners  and  is  cutting  to  its  full  capacity. 
Owing  to  the  illness  of  the  officer  in  charge  of  the  district,  it 
was  impossible  to  locate  the  boundaries  of  the  proposed  forest 
zones  in  which  it  will  not  be  desirable  to  admit  settlers.  The 
establishment  of  a  forest  zone  in  eastern  and  western  Panga- 
sinan  is  very  necessary. 

District  No.  5. — The  district  forester  was  transferred  in  April 
to  the  Manild  Office  and,  therefore,  the  acting  chief  of  the  Divi- 
sion of  Investigation  was  appointed  to  his  place.  In  addition 
to  the  work  of  inspection  undertaken  during  the  year,  a  recon- 
naissance by  students  of  the  Forest  School  was  made  in  Southern 
Tayabas.  The  local  ranger  force  cooperated.  A  new  station 
was  established  at  Baler  to  enable  a  ranger  to  make  inspection 
trips  through  the  adjacent  territory  more  frequently  than  has 
been  the  case  with  the  nearest  forest  station  at  Infanta. 

During  November  and  December  the  boundaries  of  the  pro- 
posed Mount  Banahao  forest  ^one  were  reestablished  and  patrol 
trails  around  Mounts  Makiling  and  Malaraya  were  repaired. 

A  new  trail  from  Barrio  San  Pedro,  Calauag,  to  Guinayangan 
was  also  partially  completed.  Ten  kilometers  of  the  trail  have 
been  cleared  to  a  width  of  three  meters  and  it  is  now  ready  for 
leveling  and  grading  where  needed.  A  few  big,  fallen  trees 
lying  across  the  trail  will  have  to  be  removed. 

The  Apad-Kabibihan  trail  to  connect  with  the  above  trail, 
has  been  almost  finished.  The  trail  is  already  cleared  and  foot 
bridges  have  been  constructed  across  the  few  streams  encount- 
ered. There  are,  however,  a  few  big,  fallen  trees  yet  to  be 
removed. 

Another  proposed  trail  to  be  constructed  this  year  is  from 
Barrio  Apad  to  Barrio  Capaluan. 

These  trails  will  not  only  facilitate  the  work  of  the  rangers 
on  their  inspection  trips,  but  will  also  greatly  benefit  the  people 
living  adjacent  to  them.  In  fact,  the  people  are  already  using 
these  trails,  even  though  incomplete. 

District  No.  6. — ^The  two  sawmills  in  Ragay  municipality 
showed  greatly  increased  activity,  due  to  the  high  prices  which 
ruled  during  the  year.  Practically  their  entire  output  was  dis- 
posed of  in  Manila.  Operations  on  Derham  Brothers'  concession 
on  the  eastern  coast  of  Ragay  Gulf  were  almost  at  a  standstill. 
Despite  the  fact  that  they  had  a  very  large  number  of  logs  cut 
in  different  parts  of  their  area,  they  were  unable  to  ship  them. 
Throughout  the  southern  and  eastern  parts  of  Camarines  and 
in  Albay,  the  high  prices  paid  for  hemp  drew  laborers  to  the 
hemp  plantations,  leaving  the  timber  licensees  with  insufficient 
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men  to  carry  on  their  operations.  In  Sorsogon,  the  licensees 
were  able  to  supply  the  local  demand,  but  there  was  little  or 
no  timber  exported. 

The  demand  for  firewood  and  rattan  in  this  district  was  un- 
precedented, as  also  were  the.  prices  paid.  Because  of  the  latter, 
a  big  output  of  these  products  was  attained,  practically  all  of 
it  being  used  locally,  however.  The  caifigin  question  was  the 
most  serious  problem  the  personnel  had  to  contend  with  and 
despite  the  increasingly  effective  patrol,  there  were  210  caingins 
detected  during  the  year.  The  three  principal  reasons  for  this 
state  of  affairs  were  the  misinterpretation  of  Executive  Order 
No.  59,  dated  July  18,  1917,  which  led  the  people  to  believe  that 
they  were  lawfully  permitted  to  make  caiiigins,  and  the  agi- 
tation and  support  given  the  caifigin  makers  by  some  local  poli- 
ticians, who  encouraged  them  to  declare  as  private  property  the 
virgin  forests  adjoining  their  farms.  As  soon  as  this  land  was 
assessed,  the  treasurers  collected  taxes  on  it.  The  claimants 
then  submitted  their  tax  receipts  as  proof  of  title,  when  the 
forest  officers  attempted  to  inspect  the  newly-made  caiiigins. 
The  third  reason  was  the  enormous  prices  paid  for  abaka,  which 
made  all  land  suitable  for  cultivation  of  that  plant  very  valuable. 

Twelve  communal  forests  were  surveyed  during  the  year. 

The  forest  supervisor  in  charge  made  a  hasty  survey  of  the 
forests  on  the  west  coast  of  San  Miguel  Bay  for  the  purpose  of 
determining  the  suitability  of  the  tract  for  commercial  exploi- 
tation on  a  large  scale.  Owing  to  the  lack  of  personnel,  it  was 
not  possible  to  carry  out  a  detailed  reconnaissance.  He  recom- 
mended that  this  be  done  during  1919. 

The  establishment  of  two  new  forest  stations  is  recommended, 
one  at  San  Jose,  Ambos  Camarines,  to  facilitate  the  administra- 
tive work  in  the  northwestern  and  western  parts  of  that  province 
and  one  on  Catanduanes. 

District  No.  7. — The  officer  in  charge  of  District  No.  7  re- 
ports that  the  sawmills  in  the  southern  part  of  the  Philippines 
have  established  numerous  timber  yards  throughout  his  district, 
but  that  the  firewood  situation  is  now  more  acute  than  ever 
before.  A  thousand  rajas  (split  firewood)  sells  at  TS6  per 
thousand,  while  rajitas  (wood  but  little  larger  than  kindling) 
retail  at  1  centavo  a  stick.  Naturally  the  swamps  are  being 
combed  for  firewood  and  anything  that  will  bum  is  cut.  For 
various  reasons  there  has  been  a  marked  increased  in  the  num- 
ber of  caingins  made.  Part  of  this  increase  may  be  attributed 
to  detection  because  of  more  efficient  inspection  and  part  to  the 
excessive  prices  now  being  charged  for  rice  and  corn. 
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District  No.  8. — The  forester  of  this  district  is  not  so  optimis- 
tic regarding  the  caingin  situation  as  others  have  been  before 
him.  He  finds  that  it  is  very  difficult  to  control  the  non-Christian 
tribes,  as  the  forest  guards  fear  to  incur  the  enmity  of  these 
people.  Caiiig:in  making  seems  to  be  on  the  wane  among  the 
settlers  along  the  coast,  however,  particularly  as  such  cain^s 
are  usually  made  by  Christians  and  can  be  easily  discovered 
from  the  sea.  The  provincial  government  of  Sulu  has  placed 
the  large  Teak  plantation  in  Jolo  under  management,  but  at 
present  operations  are  limited  only  to  the  prevention  of  fires 
and  the  utilization  of  defective  and  matured  trees.  Work  on 
the  establishment  of  a  Teak  nursery  and  plantation  on  the  Paso- 
nanca  watershed  began  on  November  1,  1918.  This  project 
covers  an  area  of  approximately  2  hectares. 

There  has  been  an  increase  in  the  equipment  of  several  of  the 
sawmills  around  Mindanao.  As  a  result,  it  has  been  difficult  for 
many  of  them  to  get  sufficient  logs,  so  that  one  mill  was  forced 
to  shut  down. 

The  reconnaissance  project  was  completed  in  connection  with 
the  exploration  work  of  the  National  Coal  Company  tract  on 
the  Sibuguey  peninsula. 

Communal  forests  in  Mindanao  will  continue  to  be  unpopular 
as  long  as  public  forests  are  so  abundant,  and  the  towns  so 
far  apart. 

District  No.  9. — The  timber  shipped  during  the  past  year 
amounted  to  about  9,500,000  board  feet  as  compared  with 
8,000,000  board  feet  in  1917.  The  increase  was  entirely 
due  to  the  larger  number  of  motor  schooners  which  en- 
gaged in  the  hauling  of  timber;  during  both  1917  and 
1918,  many  of  the  licensees  could  have  doubled  the  amount  of 
timber  shipped,  had  they  been  able  to  secure  sufficient  bottoms. 
Ipil  and  Kalantas  are  the  principal  species  being  cut.  Marang- 
go,  Akle,  Molave,  and  Narra  are  also  cut,  but  in  very  inconsid- 
erable quantities.  All  the  other  species  are  cut  only  for  local 
consumption,  as  the  high  freight  charges  will  not  permit  of 
their  being  exported,  except  at  a  loss.  There  were  353  kilo- 
meters of  trail  notes  taken  during  the  year.  These  notes  were 
taken  on  trips  in  connection  with  the  inspection  of  cutting  areas, 
homesteads  and  caiiigins.  Only  15  caingin  cases  were  reported 
during  the  year,  as  against  61  the  year  before.  This  decrease 
is  undoubtedly  due  to  the  propaganda  against  caingins  carried 
on  during  the  previous  year,  and  the  increased  patrol  and  ins- 
pection trips. 

District  No.  10. — As  already  explained,  the  western  coast  of 
Leyte  was  transferred  to  District  No.  13. 
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Lumbering  operations  throughout  the  district  have  been  much 
more  active  owing  to  the  increased  demand  and  higher  prices. 
Lumber  in  Tacloban  is  now  selling  at  ^120  per  thousand  instead 
of  1P75,  which  was  the  price  a  year  ago.  The  officer  in  charge 
reports  that  there  has  been  a  large  increase  in  the  number  of 
homesteaders  settling  in  Masbate  and  reconmiends  establishing 
a  forest  zone  there  at  an  early  date.  A  small,  25  horse-power 
mill  has  been  established  at  Dagami,  Le3rte,  and  another  at 
Dinagat,  Surigao.  Cain|:ins  in  the  district  increased  from  111 
to  224. 

District  No.  11. — ^The  ranger  at  Limay  reports  that  the  Cad- 
wallader-Gibson  mill  is  now  equipped  with  2  large  veneer  ma- 
chines. This  company  is  also  installing  another  sawmill  on  the 
northwestern  side  of  their  concession. 

The  agricultural  portion  of  Lamao  reservation  was  eliminated 
from  the  forest  reservation  and  was  immediately  applied  for 
under  lease.  There  has  been  constant  trouble  from  banca 
makers  operating  in  the  interior  part  of  Bataan.  It  is  recom- 
mended that  the  Trade  School  design  a  sea-worthy  boat  such  as 
the  Cape  Cod  dory,  which  is  simple  to  construct,  is  easily  ma- 
naged by  1  or  2  men,  and  is  exceedingly  stable  in  rough  sea. 
The  manufacture  of  boats  of  this  character  would  reduce  the  pre- 
sent waste  caused  by  the  hewing  of  boats  out  of  the  log.  The  es- 
tablishment of  a  Forest  Station  at  Mount  Arayat  is  proposed, 
not  only  for  the  better  control  of  the  forest,  but  also  to  enable 
forest  officers  to  supervise  the  buri  swamps  to  the  north  of 
Mount  Arayat.  The  district  force  has  been  reduced  by  enlist- 
ment in  the  Philippine  Guard  to  five  rangers  and  four  forest 
guards.  Additional  personnel  is  essential  for  the  proper  per- 
formance of  the  field  work. 

A  forest  station  was  constructed  at  Limay  and  now  serves 
both  as  an  office  and  residence  for  the  personnel  stationed  there. 

District  No.  12. — ^A  great  deal  of  time  has  been  devoted  to 
the  examination  of  forest  lands  claimed  by  individuals  who  are 
taking  advantage  of  the  opportunity  offered  by  the  cadastral 
survey  to  include  whatever  parcels  of  land  pleased  them.  It  is, 
therefore,  necessary  for  a  forest  officer  to  accompany  surveyors 
and  take  notes  of  all  claims  to  public  forest.  There  was  im- 
provement in  transportation  facilities  in  Mindoro  during  the 
past  year.  Unfortunately  the  Christmas  typhoon  wrecked  one 
of  the  boats.  Having  become  accustomed  to  the  improved  trans- 
portation facilities,  the  people  will  look  forward  to  a  new  launch 
service.  Of  course,  there  is  the  usual  activity  among  the  firewood 
licensees.  As  for  rattan  and  other  products  of  the  mountain 
forests,  the  system  of  trading  posts  established  by  the  provincial 
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government  has  materially  aided  in  their  extraction  and  ex- 
ploitation. The  mountaineers  are  encouraged  to  bring  wax,  rat- 
tan, gogo,  and  diliman  to  these  stores,  where  they  can  trade  them 
for  supplies  at  a  reasonable  price.  Licensees  are  at  liberty  to 
compete  and  are  able  to  do  so,  by  offering  better  prices  than  are. 
paid  by  the  provincial  stores. 

District  No.  i^.r— This  district  from  the  very  beginning  has 
been  handicapped  by  a  lack  of  personnel.  The  forest  station  at 
Dumaguete  has  not  been  opened  during  the  year  and  the  es- 
tablishment of  a  new  station  at  Bohol  has  been  indefinitely 
postponed.  There  is  a  considerable  number  of  licensees  in  the 
district  who  are  cutting  lumber  for  their  personal  use  only. 
Sawmills  located  in  the  neighboring  provinces  furnished  most 
of  the  lumber  found  in  the  market. 

Ipil-ipil  firewood  is  bringing  nearly  the  same  price  as  Bakauan. 

The  hard  times  due  to  the  high  price  of  food  has  forced 
people  at  Cebu  to  make  more  caingins  than  usual. 

During  November  and  December,  the  sum  of  W,000  was 
made  available  for  the  construction  of  a  horse  trail  between  the 
towns  of  Tanjay  on  the  east  coast  of  Negros  Oriental  and  Tolong 
on  the  west  coast.  The  officer  in  charge  of  the  district  with  one 
ranger  and  one  forest  guard  made  a  rapid  survey  of  the  ground 
and  then  ran  a  survey  locating  the  proposed  route.  Owing  to 
the  lack  of  laborers  due  to  the  trancazo  epidemic  and  the  short 
time  available,  he  was  unable  to  do  any  construction  work.  If 
money  is  available,  it  is  proposed  to  open  this  trail  some  time 
during  this  year,  with  the  hope  that  the  province  will  then  appro- 
priate money  to  build  a  first-class  road.  This  route  would  re- 
duce the  distance  between  the  eastern  and  western  coasts  by 
one-half,  make  a  large  stand  of  timber  available,  and  open  up 
a  rich  agricultural  district  for  settlement  by  the  inhabitants  of 
Cebu. 

THE  OFFICE  OF  THE  WOOD  EXPERT. 

In  various  lines  there  has  been  considerable  increase  in  volume 
of  work  in  this  office.  The  only  radically  new  work  taken  up 
was  the  cooperation  with  the  Bureau  of  Internal  Revenue  in 
assisting  Manila  agents  to  identify  timber,  firewood  and  minor 
products  shipped  here  from  provincial  points. 

BOTANICAL  AND  WOOD  COLLECTIONS. 

As  no  considerable  reconnaissance  projects  were  carried  out 
during  the  year,  the  number  of  botanical  collections  was  small, 
only  377  specimens  being  received.  Of  these,  however,  an  un- 
usually large  proportion  were  accompanied  by  wood  specimens, 
numbering  132  and  including  numerous  species  not  previously 
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represented  in  the  collections.  Also,  there  was  received  a  lot 
of  nearly  500  wood  specimens  authenticated  by  botanical  collec- 
tions of  Mr.  A.  D.  E.  Elmer.  These  are  from  regions  little  or 
not  at  all  explored  by  forest  officers  and  contain  a  large  percentage 
of  new  species.  Besides  scores  of  wood  samples  identified,  of 
which  no  special  record  was  kept,  118  trade  samples  were  added 
to  the  collections,  many  with  new  names,  of  which  a  large  per- 
centage were  from  provinces  not  previously  well  represented. 
To  the  collection  of  foreign  wood  specimens  44  numbers  were 
added,  the  total  now  being  nearly  1,700. 

Phonological  reports  to  the  number  of  149,  containing  1,002 
tree  names,  were  received  and  the  new  names  found  in  them 
recorded  in  the  card  index  of  common  names. 

OTHER  ACCESSIONS: 

New  floor  specimens  (logs)  to  the  number  of  13,  all  of  species 
new  to  the  collections,  have  been  worked  up  and  installed  in  the 
museum.  Fifteen  new  10-foot  planks  have  been  received  and 
installed,  besides  a  number  of  planks  worked  up  from  various 
lots  of  old  and  well-seasoned  material  acquired  during  the  last 
few  years.  Also,  a  beginning  was  made  to  work  up  a  new  and 
more  complete  set  of  6-foot  panels  of  all  available  material. 
These  now  number  81  and  are  being  mounted  along  the  corridors 
of  the  offices  of  the  second  floor,  where  they  serve  at  once  for 
ready  reference  in  case  of  inquiries  and  as  a  most  appropriate 
form  of  ornament. 

HAND  SPECIMENS  AND  OTHER  SHOP  WORK. 

The  preparation  of  duplicate  hand  specimens  for  sale  and 
distribution,  from  seasoned  material,  has  kept  even  pace  with 
other  work,  so  that  there  are  in  stock  now  about  300  species. 
Over  6,000  hand  specimens  were  distributed  during  the  year, 
of  which  number  821  were  sold,  2,180  distributed  gratis,  and 
2,736  furnished  to  the  Forest  School.  Besides  specimens  fur- 
nished to  Government  agencies  and  interested  private  parties  in 
the  Islands,  they  have  gone  to  the  following  countries :  Austra- 
lia, Borneo,  China,  Federated  Malay  States,  Hongkong,  India, 
Japan,  Mexico,  and  the  United  States. 

Several  stands  and  racks  have  been  made  for  exhibiting  bam- 
boos, rattans  and  other  minor  products  in  the  museum.  Metric 
scaling  sticks  of  native  woods  were  made  and  furnished  to  all 
forest  stations  where  rangers  have  to  do  any  scaling  of  logs. 
Owing  to  war  conditions  it  has  become  increasingly  difficult  and 
very  much  more  expensive  to  obtain  office  furniture,  so  during 
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the  past  year  all  new  tables,  typewriter  stands,  etc.,  required 
not  only  for  the  Manila  office  but  also  for  forest  stations,  were 
made  in  the  shop.  While  shop-made  furniture  costs  not  much 
less  than  commercial  articles,  it  has  the  advantages  of  bein; 
more  solidly  constructed  and  more  neatly  finished  than  similar 
articles  purchased  in  previous  years.  Moreover,  it  is  made  al- 
most entirely  of  thoroughly  seasoned  material,  which  is  rarely 
the  case  with  any  but  the  finest  grades  of  furniture  from  private 
shops. 

roENTIFICATION,  INSPECTION,  AND  GRADING. 

As  mentioned  above,  large  numbers  of  specimens  submitted 
by  Government  agents  and  private  parties  were  identified. 
About  25,000  railroad  ties  were  identified  and  inspected  for 
railroad  companies  and  other  parties.  Export  lumber  to  the 
amount  of  500,000  board  feet  was  inspected  for  grade  and  species 
for  several  private  firms. 

COOPERATION. 

As  mentioned  above,  there  was  begun  this  year  a  more  active 
cooperation  with  the  Bureau  of  Internal  Revenue  in  the  matter 
of  proper  identification  of  the  timber  and  other  products  shipped 
into  the  Manila  market.  The  Bureau  of  Internal  Revenue  agents 
were  furnished  a  carefully  selected  set  of  typical  specimens  of  all 
the  species  of  woods  that  commonly  come  into  the  market  in 
logs,  as  well  as  instructions  regarding  conspicuous  and  distinctive 
features  of  common  species,  such  as  ^mell,  hardness,  color, 
colored  deposits  in  pores,  oily  or  resinous  look  or  feel,  etc.  In 
addition  to  this,  rangers  from  the  ofiice  accompanied  them  to 
identify  piece  by  piece  entire  lots  of  timber  or  large  firewood. 
Several  good  results  have  been  thus  obtained.  In  the  first  place, 
both  the  Bureau  of  Internal  Revenue  agents  and  the  lumbermen 
have  learned  in  many  cases  to  recognize  by  their  correct  oflftcial 
and  commercial  names  such  woods  as  often  came  in  under  little- 
known,  local  names.  Second,  this  knowledge  has  begun  to  filter 
back  even  to  the  wood-cutters  and  licensees  in  the  provinces,  so 
that  the  different  woods  are  being  more  and  more  listed  by  their 
official  names  in  the  original  invoices,  thus  simplifying  all  neces- 
sary recording  and  assessing  of  forest  charges.  Finally,  because 
of  this  better  understanding  on  the  part  of  both  revenue  agents 
and  licensees,  woods  that  were  manifested  by  little-known,  local 
names  and  were  formerly  assessed  only  as  fourth-group  timber, 
are  now  properly  identified  and  assessed  in  the  third,  second, 
and  (in  a  few  cases),  even  first  group,  with  the  result  that  by 
a  few  hours'  work  the  agents  and  rangers  have  often  added  to 
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the  proper  Government  revenues  more  than  their  combined  sala- 
ries for  the  day. 

As  in  previous  years,  a  number  of  exhibits  were  put  up  in 
cooperation  with  the  Bureau  of  Education  at  Arbor  Day  and 
Garden  Day  celebrations.  The  most  important  of  these  ^as  the 
Forestry  exhibit  at  the  second  annual  fair  of  the  Central  Luzon 
Agricultural  School  in  Nueva  Ecija.  Similar  exhibits  were 
shipped  to  several  provincial  fairs. 

REVISION  OF  GROUPS  OF  TIMBER  TREES. 

The  proposed  regrouping  worked  out  the  previous  year  has  been 
brought  up  to  date  as  regards  both  common  names  and  scienti- 
fic nomenclature  and  was  approved  in  December.  It  was  pub- 
lished in  the  Official  Gazette  in  January,  1919,  to  go  into  effect 
on  February  1.  There  was  also  begun  a  new  tabulation  of  all 
local  synonyms  on  record  for  woods  of  the  first  three  groups, 
arranged  in  alphabetic  order,  which  will  be  sent  out  to  all  in- 
ternal revenue  agents  as  soon  as  possible  after  the  promulgation 
of  the  new  grouping. 

COLLECTING  AND  RECORDING  DATA. 

A  considerable  amount  of  time  has  been  spent  in  compiling 
and  recording  data  directly  or  indirectly  connected  with  her- 
barium and  wood  collections  and  the  distribution  and  local  names 
of  species.  The  local  names  and  distribution  of  all  the  tree 
species  of  the  mangrove  swamps  have  been  complied,  from  her- 
barium sheets  and  other  sources,  for  a  forthcoming  publication. 
The  same  work  has  been  completed  for  the  bamboos,  for  the  same 
purpose.  A  beginning  has  also  been  made  toward  compiling 
and  maintaining  complete  lists  of  the  herbarium  material  in  the 
Bureau  of  Science  of  all  tree  species  ^nd  other  plants  furnishing 
important  minor  products.  These  lists  will  serve  in  the  first 
place  for  revising  the  scientific  names  of  all  wood  specimens 
bearing  herbarium  numbers  and  also  for  ready  reference  when 
it  is  desired  to  know  at  once  the  entire  distribution  of  a  species 
without  going  to  the  herbarium.  This  work  has  been  completed 
for  nearly  20  tree  families  and  will  be  continued  as  rapidly  as 
possible. 

WEIGHTS  AND  DURABILITY  OF  WOODS. 

Owing  to  pressure  of  other  work  and  lack  of  personnel,  it 
was  impossible  to  work  up  into  form  for  publication  the  tables 
of  weights  and  the  data  on  durability.  Meanwhile,  some  other 
material  has  been  added  and  the  table  will  be  published  during 
the  year  1919. 
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CATALOG. 

A  large  amount  of  material  has  been  added  during  the  year 
to  the  collection  of  minor  products,  some  of  which  has  been  re- 
corded progressively  in  the  catalog,  but  otherwise  little  progress 
has  been  made  on  this  work.  However,  much  of  the  material 
has  been  classified  during  the  year  and  so  arranged,  as  to  facili- 
tate greatly  the  future  work  of  listing.  It  is  expected  the  work 
will  be  completed  within  the  year. 

CLERICAL  WORK. 

Outside  of  the  routine  clerical  work  of  the  office,  much  special 
work  was  necessary  during  the  year  in  relabeling  floor  specimens 
and  planks  in  the  museum,  and  especially  the  smaller  wood  speci- 
mens in  the  office.  Three  important  botanical  works  were  pub- 
lished during  the  year,  all  of  them  involving  changes  in  the 
scientific  nomenclature  of  numerous  tree  species,  so  that  it  was 
necessary  to  relabel  hundreds  of  specimens  of  all  kinds.  Also, 
in  order  to  bring  Bulletin  No.  14  up  to  date  in  this  regard,  a 
list  of  the  required  changes  in  names  was  prepared  to  send  to 
all  forest  officers  and  others  using  the  bulletin  and  to  insert  in 
copies  for  future  distribution. 

DIVISION  OF  mVBSTIGATION. 

The  chief  activity  of  the  Division  of  Investigation  during  the 
year  1918  was  directed  toward  the  preparation  of  a  series  of 
bulletins  on  minor  forest  products  and  a  flora  of  the  woody  plants 
of  the  Mount  Maquiling  region. 

Minor  forest  products  is  a  term  that  includes  all  forests  pro- 
ducts other  than  timber.  In  the  Philippines  these  minor  forest 
products  are  of  very  great  commercial  value  and  the  Bureau  of 
Forestry  is  continually  receiving  inquiries  concerning  them. 
While  the  Bureau  has  been  collecting  information  on  these  sub- 
jects for  many  years,  there  was,  up  to  the  beginning  of  the  year 
1918,  practically  nothing  in  print  and  such  little  as  existed,  was 
very  much  out  of  date.  For  these  reasons,  it  seemed  highly 
desirable  to  prepare  a  series  of  bulletins  on  minor  forest  products 
which  would  give  valuable  information  concerning  them  and 
serve  as  texts  in  the  School  of  Forestry. 

BAMBOOS. 

Bulletin  No.  15,  prepared  in  1918,  gives  a  general  account  of 
Philippine  bamboos,  keys  to  the  species,  descriptions  and  pic- 
tures of  the  different  species,  and  notes  on  their  uses;  also  an 
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account  of  the  growth  of  bamboos  in  plantations,  the  rates  of 
growth  of  mature  bamboos,  and  data  on  the  cost  of  harvesting. 

PAPER. 

Bulletin  No.  16,  prepared  in  1918,  gives  an  account  of  the 
Philippine  forest  products  that  can  be  used  as  sources  of  paper 
pulp.  This  subject  is  one  of  considerable  interest  at  the  pre- 
sent time,  as  large  quantities  of  paper  are  used  in  the  Philip- 
pines and  there  is  a  large,  potential  supply  of  pulp  material  in 
the  Archipelago. 

MANGROVE  SWAMPS. 

Bulletin  No.  17,  also  prepared  in  1918,  gives  a  general  ac- 
count of  the  Philippine  mangrove  swamps,  keys  to  the  species, 
descriptions  and  pictures  of  the  various  species,  and  their  eco- 
nomic uses.  The  description  of  the  species  is  followed  by  sec- 
tions dealing  with  stands  of  timber  in  the  swamps,  the  growth 
of  bakauan  in  plantations,  the  value  of  the  different  mangrove 
swamp  species  as  firewood,  the  use  of  mangrove  swamp  barks 
as  tanning  material,  and  the  economic  uses  and  method  of  cul- 
tivation of  the  nipa  palm.  This  bulletin  should  be  of  great 
value,  as  the  mangrove  swamps  in  the  Philippine  Islands  occupy 
between  400,000  and  500,000  hectares,  and  are  a  very  valuable 
asset  to  both  people  and  Government. 

PALMS. 

During  the  year  1918  the  work  of  the  preparation  of  a  bul- 
letin on  palms  was  largely  completed,  and  this  publication  will 
be  issued  during  1919.  It  includes  a  general  description  of  the 
Philippine  palms,  keys  to,  and  descriptions  of,  the  species,  as 
well  as  pictures  of  the  more  valuable  ones.  The  economic  uses 
of  all  the  palms,  including  rattans,  are  very  fully  treated. 

FIBERS. 

The  Philippine  forests  contain  a  great  variety  of  fiber  plants 
used  in  the  manufacture  of  cordage,  baskets,  mats,  bags,  fur- 
niture, and  a  great  many  other  objects.  During  the  year  1918 
considerable  work  was  done  toward  the  completion  of  a  bulletin 
on  this  subject,  which  will  be  printed  during  1919. 

OILS,  RESINS,  AND  GUMS. 

Oils,  resins,  and  gums  in  the  Philippine  forests  are  numerous 
and  a  number  of  them,  such  as  almaciga,  elemi,  and  lumbang 
are  of  great  importance.  Others  are  of  considerable  potential 
value.  During  1918  the  bulletin  on  this  subject  was  more  than 
half  completed  and  will  be  published  in  1919. 
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MISCELLANEOUS  MINOR  FOREST  PRODUCTS. 

The  Philippine  Forests  contain  many  minor  forest  products 
other  than  those  discussed  above.  These  include  medicinal  plants, 
dyes,  edible  plants,  ornamentals,  poisons,  soap  substitutes,  ghiea, 
etc.  During  the  year  1918  considerable  progress  was  made  in 
the  preparation  of  data  on  these  various  subjects.  These  will 
also  be  issued  during  the  year  1919. 

MINOR  FOREST-PRODUCT  BULLETINS. 

There  has  long  been  need  of  a  bulletin  dealing  with  all  the 
minor  forest  products  of  the  Philippines;  The  work  described 
above  is  in  preparation  for  such  a  publication,  which  it  is  planned 
to  issue  during  the  year  1919  in  three  volumes;  the  first  two 
dealing  with  plant  and  the  last  with  animal  products. 

The  first  volume  will  be  reprinted  from  the  plates  used  for 
the  bulletins  on  bamboos,  paper  materials,  mangroves  swamps, 
palms,  and  fibers.  There  will  be,  of  course,  such  additions  as 
will  be  necessary  to  bring  the  subject  absolutely  up  to  date.  It 
has  been  considered  advisable  to  print  the  various  sections  se- 
parately, as  well  as  in  the  form  of  a  general  bulletin.  For  many 
purposes,  including  instruction  in  the  Forest  School,  a  complete 
account  of  the  minor  forest  products  will  be  essential;  while 
many  people  will  desire  only  a  single  section,  and  considerable 
expense  will  be  saved  if  it  is  possible  to  issue  to  such  only  the 
particular  section  in  which  they  are  interested. 

Volume  two  will  include  oils,  resins,  and  gums,  medicinal 
plants,  ornamentals,  edible  plants,  dyes,  glues,  poisons,  and  other 
miscellaneous  products.  Only  one  section  of  this  volume  will  be 
issued  separately;  that  is,  the  section  on  oils,  resins,  and  gums. 

Volume  three,  which  has  not  progressed  as  rapidly  as  the  others, 
will  include  animal  products.  It  will  contain  an  account  of  the 
useful  birds,  mammals,  reptiles,  insects,  and  Crustacea. 

FLORA  OF  MOUNT  MAQUILING. 

The  students  at  the  School  of  Forestry  have  long  been  handi- 
capped'by  the  lack  of  a  flora  to  help  identify  the  tree  species 
growing  on  Mount  Maquiling.  During  1918,  all  the  time,  other 
than  teaching  hours,  of  one  of  the  staff  of  the  Division  of  In- 
vestigation was  employed  on  this  project  and  very  considerable 
progress  made  toward  the  preparation  of  the  manuscript.  As 
this  work  will  contain  descriptions  of  the  trees  in  a  very  re- 
presentative area,  it  will  not  only  enable  the  students  to  identify 
the  trees  which  they  meet  in  the  forest  of  Mount  Maquiling; 
but  also  serve  as  the  basis  for  a  study  of  the  trees  themselves. 
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This  study  is,  of  course,  one  of  the  most  important  parts  of  the 
course  in  forestry. 

SILVICULTURE. 

(1)  Nurseries. — The  site  and  size  of  the  nurseries  have  proved 
to  be  very  satisfactory,  as  they  have  been  during  the  last  three 
years.  Fifteen  species  were  experimented  with  in  the  nursery 
in  the  past  year. 

(2)  Plantations. — During  the  past  year  3i  hectares  were 
added  to  the  plantations,  making  a  total  of  80  hectares  now 
planted  with  forest  species.  The  cost  of  managing  the  nurseries 
during  the  past  year  amounted  to  ^441.46  and  for  the  planta- 
tions, ?703.40,  or  a  total  of  IPl,  144.86. 

(3)  Measurement  of  best  trees. — ^A  large  number  of  measure- 
ments of  the  best  trees  of  the  different  species  have  been  taken 
as  heretofore.  They  show  the  average  rate  of  growth  of  the  dif- 
ferent species  of  trees,  the  best  results  that  can  be  expected,  and 
whether  or  not  those  trees  which  begin  to  grow  best  continue  the 
best.  On  account  of  the  large  size  of  the  plantations  and  the 
fact  that  the  trees  are  of  considerable  age,  measurements  are  now 
being  made  twice  a  year  instead  of  four  times  as  formerly. 

(4)  Growth  studies. —  (a)  Measurements  begun  in  1912  and 
1914  on  a  large  number  of  trees  in  the  Maquiling  Forest  Re- 
serve have  been  continued.  Measurements  have  also  been  taken 
of  the  trees  in  the  Paete  Forest,  which  were  first  measured  in 
1913.  Measurements  on  additional  trees  have  also  been  begun. 
These  measurements  now  cover  a  sufficient  period  to  be  very 
valuable  in  giving  an  idea  of  the  rates  of  growth  in  these  two 
forests,  and  it  is  intended  to  present  them  in  published  form  to 
supplement  previous  data  published  by  the  employees  of  this 
Bureau. 

(b)  The  above  measurements  were  taken,  as  well  as  the  rate 
of  growth  of  individual  trees  on  other  plantations.  All  the  trees 
on  a  certain  area  are  measured  and  the  rest  determined.  These 
measurements  have  been  continued  as  formerly. 

(5)  SUvical  lefi^flets. — During  the  past  year,  silvical  leaflets 
dealing  with  75  new  species  have  been  prepared,  thus  bringing 
the  total  number  of  species  treated  up  to  195.  These  leaflets 
contain  a  great  amount  of  information  about  the  habits  and 
habitats  of  the  trees  and  are  intended  to  furnish  a  basis  for  the 
treatment  of  the  silvicultural  requirements  of  Philippine  forest 
trees. 

(6)  Cuttings. — ^During  the  past  year  69  species  were  used  in 
reproducing  by  cuttings.     These  were,  for  the  most  part,  species 
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which  had  not  been  previously  tried,  but  included  some  that  were 
not  successful  in  past  years. 

(7)  Seedlings. — ^Part  of  the  practice  of  past  years  has  been  the 
gathering  of  seedlings  from  the  forest  and  planting  them  in  the 
plantations  to  determine  the  possibility  of  using  this  method  in 
reforestation  work.  During  the  past  year  18  new  species  were 
handled,  making  a  total  of  55. 

(8)  Reproduction  stvdies. — The  study  of  reproduction  on  cut- 
ovipr  forest  areas  begun  in  1913  has  been  continued  as  heretofore. 

(9)  Lumbang  studies. — As  a  result  of  repeated  inquiries  on  the 
value  of  lumbang  oil,  studies  have  been  carried  on  to  determine 
the  yield  of  trees  of  different  ages  in  the  open  and  in  the  stand. 
Data  is  being  gathered  on  the  individual  bearing  of  all  trees 
during  heavy  yield  and  light  yield  years  in  order  to  form  a  basis 
for  seed  selection. 

(10)  Cost  records. — During  the  past  year  considerable  pro- 
gress was  made  in  determining  the  actual  cost  of  reforestation 
work. 

FOREST  MANAGEMENT,  ENGINEERING,  AND  UTILIZATION. 

(1)  Durability  tests. — ^Work  has  been  continued  as  formerly. 
Durability  tests  of  wood  species  have  been  kept  up  and  tests  on 
treated  and  untreated  bamboo  started. 

(2)  Wood  preservation. — As  a  result  of  the  war  activity, 
studies  have  been  developed  wherein  the  creosotes  and  tars  de- 
rived from  the  distillation  of  coconut  shell  show  promise  of  being 
excellent  preservative  material  for  woods  in  the  tropics.  Ex- 
periments will  be  carried  on  in  the  coming  year,  provided  enough 
of  the  distillate  creosotes  and  tars  can  be  obtained. 

(3)  Map  of  the  pUmtations. — ^A  new  map  on  the  scale  of 
1-1,000  is  being  prepared  and  will  soon  be  finished,  which  will 
locate  the  various  plots  and  species  much  more  accurately  than 
has  been  done  before. 

THE  WORK  IN  BAGUIO. 

The  work  in  Baguio,  which  is  the  hill  station^  of  the  Philippine 
Islands  and  the  headquarters  of  District  No.  3,  comprises  the 
Baguio  working  circle  and  the  general  district  administration. 
The  work  in  the  circle  is  divided  into  three  subheads:  general 
administration;  special  work  on  improvement,  parks,  nurseries 
and  city  work ;  and  reforestation.  The  circle  comprises  the  pine 
forest  within  the  city  reservation,  including  the  mineral  district 
outside  the  reservation,  and  all  pine  stands  within  a  radius  of 
20  kilometres  from  Baguio  proper. 


29 

Data  were  srathered  during  the  past  year  for  a  working  plan 
of  the  Baguio  working  circle.    The  plan  is  practically  completed. 

NURSERY. 

In  the  nursery  16,000  cuttings  of  desirabje  species  were  planted 
Hiis  year.  Several  thousand  native  herbaceous  perennials  are 
now  available.  The  use  of  native  herbaceous  perennials  gives 
quick  and  permanent  results  in  the  city  ornamentation.  The 
nursery  and  transplant  areas  are  now  sufficiently  ample  for  the 
work,  as  most  of  the  villas  and  private  grounds  have  been  fully 
supplied  with  plant  material  and  the  present  nursery  stock  will 
be  used  mostly  in  the  city  and  park  improvement  work.  A  large 
seed  and  propagating  house  has  been  built  to  replace  the  old  one. 
Two  new  bridges  were  built  on  the  nursery  grounds  and  the 
drives  and  gutters  widened  and  improved.  With  the  construc- 
tion of  a  manure  tank  at  the  nursery,  it  is  now  possible  to  use 
stable  manure  in  the  planting  operations. 

Economic  trees  are  being  grown  at  the  nursery,  the  Cinchona 
being  of  special  interest.  Twenty-two  of  these  trees  are  in  a 
healthy  condition  and  over  50  centimeters  tall,  although  a  few 
had  to  be  pruned  back  because  of  dying  tops.  Every  effort 
is  being  made  to  bring  these  plants  through,  as  it  is  hoped  they 
will  furnish  a  future  source  of  seed.  Seeds  of  economic  trees 
from  the  United  States  have  given  very  poor  results.  For  the 
planting  work  in  1919,  there  are  now  available  25,000  trees, 
5,000  shrubs,  and  15,000  herbs  and  vines,  comprising  in  all 
337  species  and  varieties.  New  trials  will  be  made  with  or- 
namentals from  Japan,  the  United  States,  and  Australia. 

Excluding  45,000  cuttings  used  in  refoi*estation  work,  4,680 
plants  were  issued  from  the  nursery,  of  which  1,120  were  issued 
gratis  to  private  individuals,  while  the  rest  was  used  in  city 
and  reservation  beautification. 

CITY  AND  PARK  IMPROVEMENTS. 

Ornamental  colored  shrubs  and  herbs  were  planted  in  masses 
in  Forbes  Park  and  steps  were  taken  for  the  protection  of  native 
birds,  at  least  within  the  park  area,  by  prohibiting  therein  all 
use  of  air  guns,  etc.,  and  by  building  bird  houses  and  shelters  to 
induce  the  birds  to  live  in  and  about  the  park.  In  the  city  work 
practically  all  the  road  trees  were  closely  pruned  for  the  ty- 
phoon season,  although  a  goodly  number  along  Session  Road 
were  blown  down,  not  so  much  because  of  the  severity  of  the 
typhoon  as  from  serious  attack  of  root  rot.  Plantings  were 
carried  on  by  the  Bureau  personnel  in  and  about  City  Hall, 
Wright  Park,  Burnham  Park,  and  in  the  city  cemetery. 
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Considerable  trouble  has  been  caused  the  Bureau  by  owners 
of  lots  not  having  their  boundaries  or  corners  located  so  as  to 
be  readily  identified ;  this  has  resulted  in  some  cases  in  the  cut- 
ting of  trees  by  firewood  licensees  on  private  property.  Owners 
of  lots  have  complained-to  the  Bureau  and  requested  action,  but, 
inasmuch  as  the  Bureau  personnel  is  not  in  a  position  to  locate 
lot  boundaries,  complainants  have  been  requested  to  locate  at 
least  the  four  comers  of  their  property  as  a  guide  and  to  take 
civil  action  for  trespass. 

THE  FOREST  SGHOOIi. 

The  work  at  the  Forest  School  during  the  past  year  was 
handicapped  by  the  lack  of  equipment  and  a  full  teaching  staff. 
Vacant  positions  on  the  teaching  staff  could  not  be  filled  as  no 
men  fitted  were  available  because  of  the  organization  of  various 
engineering  regiments  in  the  United  States.  Several  Filipino 
instructors  entered  the  Philippine  Guard  and  the  work  was 
kept  up  by  the  remaining  staff  taking  on  additional  work. 

If  the  positions  now  vacant  can  be  filled,  it  is  hoped  that  by 
next  year  an  advanced  course  leading  to  a  bachelor's  degree 
in  forestry  can  be  given,  provided  the  College  of  Agriculture 
will  cooperate  in  the  instruction  and  use  of  the  laboratories  in 
physics  and  chemistry. 

The  field  work  of  the  senior  class  was  delayed  as  it  was 
planned  to  use  the  seniors  in  conjunction  with  a  big  party  of 
experienced  rangers  on  a  large  reconnaissance,  but  due  to  the 
lack  of  funds  this  work  will  be  carried  on  in  the  early  part 
of  next  year  before  their  graduation. 

The  junior  class  of  the  Forest  School  reported  for-  the  sum- 
mer term  on  April  15.  They  were  given  the  usual  course  in 
botany,  which  familiarized  them  with  botanical  terms  and  ac- 
quainted them  with  the .  more  important  families  and  genera. 
The  regular  school  work  was  taken  up  in  June  with  an  attend- 
ance of  twenty-two  seniors  and  twenty-four  juniors.  Of  these, 
four  students  were  from  China.  During  the  first  semester, 
two  forestry  students  were  dropped  because  of  difficulty  in  keep- 
ing up  with  the  work.  They  were  handicapped  by  their  lack 
of  training  in  English.  These  students  were  graduates  of 
private  schools  where  Spanish  is  the  principal  language. 

The  Forest  School  was  closed  during  the  entire  montii  of 
November  because  of  the  trancazo  epidemic.  At  one  time  there 
were  only  13  students  strong  enough  to  look  after  those  who 
were  sick.  They  maintained  their  system  of  reliefs  and  had 
the  sole  care  of  the  sick.    As  the  University  doctor  had  not  been 
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on  duty  at  the  College  of  Agriculture  since  the  first  of  July, 
it  was  necessary  to  call  in  an  outside  physician  for  advice  and 
assistance.  The  school  was  exceedingly  fortunate  in  having 
escaped  so  easily,  as  only  three  cases  developed  dangerous  syn^p- 
toms.  By  careful  nursing,  these  men  recovered  without  get- 
ting pneumonia.  The  way  in  which  these  students  took  hold 
of  their  hospital  duties  speaks  well  for  the  future  development 
of  public  spirit  in  the  Philippines. 

The  students  carried  on  their  own  mess  as  formerly  with 
an  instructor  detailed  to  supervise.  Wholesome  and  nourish- 
ing food  was  furnished  by  the  elected  stewards  at  reasonable 
price.  To.  augment  their  mess  the  students  planted  a  garden 
and  worked  it  during  their  spare  time. 

REFORESTATION. 

Due  to  lack  of  money,  extensive  reforestation  as  planned, 
was  impossible  during  the  past  year.  But  with  what  money 
was  available,  preliminary  work  was  done  in  the  Ilocos  Prov- 
inces by  the  ranger  in  charge  of  reforestation  work,  in  co- 
operation with  the  personnel  of  that  district.  The  preliminary 
work  consisted  in  visiting  the  municipalities  and  conferring 
with  municipal  officials  and  people,  setting  aside  small  plots 
ranging  not  over  20  hectares  and  making  clear  the  terms  of  co- 
operation to  the  municipal  authorities.  The  terms  were  as 
follows : 

Volunteer  planters  for  the  planting  period  to  be  secured 
from  the  adult  residents  of  the  town  by  the  municipal  officials. 
The  necessary  labor  to  be  hired  to  carry  out  the  desired  amount 
of  planting.  At  least  one  guard  to  be  hired  by  the  municipal- 
ity to  keep  fires  out  of  the  plantations  during  the  dry  months. 
The  Bureau  of  Forestry  to  furnish  the  seed  and  the  technical 
men  necessary  to  carry  on  the  work  cheaply  and  successfully. 

As  a  result,  out  of  the  18  municipalities  visited  by  men  of 
the  Bureau  of  Forestry,  12  forwarded  resolutions  to  the  effect 
that  they  were  willing  to  cooperate.  Approximately  200  hec- 
tares were  set  aside  by  these  municipalities  for  reforestation. 
In  all  53  cavans  of  seed  were  distributed  for  this  purpose. 
Ipil-ipil  seed  was  used  for  planting.  Small  nursery  plots  are 
to  be  established  in  cooperation  with  the  public  schools  in  their 
garden  work  and  seed  of  timber-producing  species  furnished 
which,  in  the  opinion  of  the  Bureau,  will  do  well  in  that  locality. 
The  school  children  are  to  take  care  of  these  nurseries  to  produce 
transplants  and,  after  the  Ipil-ipil  has  more  or  less  killed  out 
the  cogon,  to  transplant  the  nursery  stock,  during  their  Arbor 
Day  festivities,  to  the  areas  already  planted  up  with  Ipil-ipil. 
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Municipal  officials  as  a  whole  in  the  12  municipalities  were  very 
enthusiastic  and  will  no  doubt  do  everjrthing  possible  to  coope- 
rate, the  only  possible  danger  being  that  when  labor  is  necessary 
it  may  not  be  forthcoming.  Periodical  visits  will  be  paid  by  the 
district  force  to  see  that  care  is  taken  of  the  plantations  now 
started.  Similar  work  is  proposed  for  the  Provinces  of  La 
Union  and  Zambales,  but  only  the  preliminary  steps  have  been 
taken,  which  consisted  of  interviewing  the  municipal  officials  and 
outlining  the  work  of  the  cooperation. 

TALISAY-MINGLANILLA  REFORESTATION  PROJECT,  CEBU. 

The  following  table  shows  the  amount  of  work  performed  since 
the  beginning  of  this  project  in  June,  1916. 


Year. 

Area  under 
Bureau  of 
Foreetry. 

Area  handled. 

Area  of  coffonal 
planted. 

Area  caifigin 
planted. 

Amount 
of  Ipil-ipil 
seeds 
broad- 
casted. 

1916 

Haa. 
Ap.,  4.096 

Haa. 

666 

971 

1360 

Per  cant. 

16.26 
28.61 
33.24 

Haa. 

362 
864 
220 

Pereent. 

8.69 

20.60 

6.41 

Haa. 

62.0 

67.8 

818.7 

Par  cant. 

1.27 
1.66 

Liter$. 
9.842 

1917 

20.640 

1918 1. 

7.78  ,         6.280 

Totals 

2,997 

73.11 

1,416 

84.60 

488.0 

10.70 

36.862 

t 

Number  of— 

Distance  boundary. 

Distance 
hoi«e 
trail 
cons- 
tructed. 

Distance 

Ipil-ipil 

seedlinsrs 

planted. 

104.841 
10.628 
None 

LumlMuiflr 
seeds 
sown. 

Baeilum- 
baxig 
seeds 
sown. 

168.980 
246.170 
393.460 

SeedlinsTB 
set  out. 

of  foot 

trail 

Year. 

Cleaned. 

Planted. 

cons- 
tructed. 

1916 

66.920 
60.000 
18.000 

None 
4.186 
7,791 

Kma. 
17.2 
6.8 
None 

Kma. 
14.1 
6.8 
None 

Knu. 

.916 
None 
None 

Kms. 
8.114 

1917 

None. 

1918 

None. 

Totals  . ... 

... 

116.469 

120.920 

802.660 

11,927 

28.6 

20.4 

.916 

8.114 

From  the  above  tables,  it  may  be  observed  that  during  the  past 
year  no  work  had  been  performed  on  trail  construction,  establish- 
ment of  boundaries  and  planting  of  Ipil-ipil  seedlings,  due  to  lack 
of  funds.  Also,  for  the  same  reason,  only  220  hectares  of  cogonal 
area  were  broadcasted  with  Ipil-ipil  seeds. 

To  offset  this,  however,  there  were  more  caiiigins  replanted 
in  1918  than  during  the  two  previous  years,  the  caingin  area 
planted  being  318.7  hectares  as  against  a  total  of  119.3  hectares 
for  1916  and  1917. 

At  the  beginning  of  last  year,  the  available  money  for  the  pro- 
ject was  1P2,900  and  the  expenditures  during  the  entire  year  only 
1^1,431.42.  In  view  of  the  amount  of  work  performed  with  such 
a  small  expenditure,  it  is  considered  that  the  administration  of 
this  project  has  been  carried  out  remarkably  well. 
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GENERAL  ATTITUDE  OF  THE  SURROUNDING  POPULATION. 

During  the^first  two  years  of  work  in  establishing  this  project, 
there  was  a  great  deal  of  trouble  with  squatters,  the  trouble  at 
times  assuming  serious  proportions,  due  to  the  ignorance  of  the 
people  concerned  and  their  misconception  of  their  rights  to  the 
land  they  were  occupying.  During  1918,  however,  there  was 
little  or  no  opposition  because  it  was  the  policy  of  the  personnel 
attached  to  this  project  to  visit  the  houses  of  these  squatters  and 
explain  to  them  the  purpose  of  the  project  and  the  status  of  the 
land  claimed  by  them.  The  cooperation  of  the  municipal  officials 
of  Talisay  and  Minglanilla  in  the  pacification  of  the  squatters 
was  also  a  very  big  factor  in  the  peaceful  settlement  of  the 
question. 

WORK  PLANNED  FOR  1919. 

No  broadcasting  can  be  done  during  the  next  year  due  to  lack 
of  funds.  It  will  be  possible,  however,  to  plant  in  the  caingin 
areas  the  seedlings  now  growing  in  the  forest  nurseries. 

BAGUIO  REFORESTATION  PROJECT. 

As  this  past  year  was  a  very  poor  one  in  regard  to  seed  produc- 
tion of  pine,  pine  seedlings  were  gathered  with  earth  balls  at  an 
average  cost  of  ^1  per  thousand  plants.  These  were  planted 
in  the  nursery  at  25  centavos  per  thousand,  exclusive  of  the  cost 
of  preparing  the  ground.  Transplants  of  pine  were  planted  in 
grassland  areas,  the  transplants  being  from  30  to  60  centimeters 
in  height  and  the  planting  space  one  and  a  half  meters,  at  a  cost 
of  W9.88  per  thousand.  Tests  are  being  carried  out  with  the 
local  hardwood  known  as  Idog  {Viburnum  odordtissimum)  which 
is  used  by  the  natives  for  hedges  and  fences.  Reforestation 
work  was  also  continued  at  the  Antamok  Creek  Source,  where 
45,000  cuttings  were  planted  during  the  past  year  and  a  count 
was  made  of  the  plantings  of  the  previous  year,  which  gives  a 
percentage  of  75  as  still  living  and  doing  well.  Steps  were  taken 
to  close  the  planting  area  to  pasturing  and  a  guard  was  stationed 
in  the  neighborhood  to  keep  out  fires  and  animals. 

DIVISION  OF  SAWMUiLS  AND  UTILIZATION. 

PERSONNEL. 

During  the  year  this  division  lost  one  field  assistant  and  four 
rangers  by  resignation,  dismissal,  and  death,  in  addition  to  three 
rangers  who  entered  the  officers'  training  camp.  The  assistant 
forester  assigned  to  the  division  was  also  transferred  to  aid  in 
handling  the  large  amount  of  work  in  the  division  of  forest  lands 
and  maps. 
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The  personnel  of  the  division  now  consists  of  one  forester,  one 
lumber  inspector  and  eighteen  rangers.  The  majority  of  the 
rangers  are  called  upon  to  perform  general  administrative  work 
under  the  other  divisions  of  the  Bureau  in  addition  to  their  scal- 
ing and  concession  work,  so  that  time  for  special  studies  and 
grading  instruction  has  been  greatly  curtailed. 

SCALING. 

At  the  time  the  law  providing  for  the  manifesting  of  timber 
in  the  log  was  passed,  arrangements  were  made  to  have  all  the 
logs  scaled  by  rangers  only  at  the  larger  mills;  while  periodic 
trips  were  made  by  the  rangers  to  the  smaller  mills  to  scale  de- 
fective logs,  the  mill-owners  being  required  to  measure  and 
manifest  their  logs  between  those  visits. 

This  arrangement,  which  was  made  because  of  the  shortage  of 
rangers  to  handle  the  work,  has  never  been  satisfactory  to  the 
interests  of  either  the  Bureau  or  the  licensee  and  new  stations 
have  been  established  as  rapidly  as  men  were  available  in  order 
to  provide  a  permanent  scaler  for  each  mill. 

The  presence  of  more  or  less  defects  in  all  logs  made  the  ma- 
nifests, without  proper  deduction  by  the  companies,  unfair  to 
them,  and  this  unsupervised  measuring  gave  rise  on  some  occa- 
sions to  careless  or  fraudulent  measurements  to  the  loss  of  the 
Government. 

With  the  loss  of  a  number  of  well-trained  scalers  during  the 
past  year,  the  need  of  men  to  carry  on  this  work  is  again  being 
greatly  felt.  To  develop  proper  judgment  in  deducting  for  de- 
fects, the  men  require  at  least  a  month's  training  under  a  com- 
petent instructor.  This  training  has  not  been  possible  to  give  in 
all  cases  with  the  urgent  need  for  new  men  in  the  field  to  fill  the 
vacancies  created  by  the  Philippine  Guard  and  the  growing 
demands  in  the  Bureau  work. 

The  large  amount  of  computation  entailed  in  preparing  scale 
reports  renders  the  work  monotonous  and  unpleasant  to  many 
of  the  men,  who  prefer  the  variety  of  the  other  forms  of  field 
work  for  which  they  were  originally  trained.  In  order  to  relieve 
the  rangers  for  general  administrative  and  investigation  work 
for  which  they  were  trained  at  the  Forest  School,  the  appoint- 
ment of  guard  scalers  is  being  adopted.  These  men  are  generally 
of  grammar  and  intermediate  schooling,  who  have  acquired  some 
knowledge  of  timber  through  experience  in  sawmill  and  logging 
work.  After  receiving  thorough  training  in  log  defects  and  the 
determination  of  utilization  of  waste  in  the  mills,  they  are  as- 
signed to  scaling  work  under  the  supervision  of  a  ranger,  ex- 
perienced in  the  work.     Four  of  these  guard  scalers  are  now 
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assisting  the  rangers  in  the  scaling  and  computation  work  at  the 
larger  mills,  and  more  are  being  selected  and  trained  to  assume 
these  duties  at  all  the  stations  having  a  large  amount  of  scaling 
work. 

LUMBER  GRADING. 

The  demands  made  on  the  Bureau  personnel  for  administrative 
work  by  tiie  loss  of  rangers  to  tiie  Philippine  Guard  officers' 
•training  camp  prevented  much  further  development  in  grading 
work.  * 

Several  orders  for  local  concerns  were  inspected  by  rangers 
trained  during  1917,  and  five  more  rangers  were  given  prelimi- 
nary instruction  in  classifying  the  grades  other  than  export  at 
the  various  mills  in  southern  Mindanao,  making  a  total  of  10 
rangers  who  have  had  preliminary  training  in  grading  work. 
As  noted  in  the  report  for  1917,  the  five  men  receiving  instruc- 
tion during  that  year  also  had  practice  in  grading  export  stock 
and  with  some  months  additional  practice  and  training  should 
develop  into  efficient  inspectors. 

With  the  return  of  the  rangers  from  the  Philippine  Guard 
camp  and  the  entry  of  the  new  class  from  the  Forest  School,  it 
is  hoped  that  during  the  coming  year  further  steps  can  be  taken 
in  developing  an  efficient  corps  of  ranger  graders  to  work  under 
the  supervision  of  an  experienced  lumber  inspector. 

UTILIZATION. 

During  the  past  year  the  rangers  assigned  to  the  study  of 
srrading  spent  some  time  in  gathering  data  on  the  layouts  and 
machinery  of  the  different  mills  visited  by  them  and  securing  fig- 
ures on  the  cost  of  operation.  This  data  is  being  gathered  from 
the  various  mills  with  special  reference  to  the  larger  and  best 
managed  mills  in  order  to  obtain  figures  showing  the  general  cost 
of  lumber  production  in  the  Islands.  Figures  so  far  obtained 
indicate  an  everage  cost  of  1P35  per  thousand  board  feet  at  the 
mills. 

Complete  records  are  also  kept,  as  far  as  the  figures  can  be 
obtained  from  the  companies,  of  the  species  cut,  the  mill  output 
and  the  shipments  to  various  markets,  both  local  and  foreign. 

The  importation  of  foreign  lumber  and  possibilities  of  replace- 
ment with  local  species  are  being  studied  for  the  purpose  of 
creating,  as  far  as  possible,  a  clear  field  for  native  lumber  as 
against  American  and  other  woods  which  have  entered  the  Islands 
in  competition  more  or  less  continuously  since  the  establishment 
of  the  lumber  industry  here. 
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LUMBERING. 

The  sharp  revival  in  lumbering  activities  and  improvement  in 
the  market  which  began  in  1917  has  continued  through  the 
greater  part  of  this  year,  and  while  the  signing  of  the  armistice 
in  Europe  in  November  created  some  disturbance  and  un- 
certainty among  the  lumber  dealers,  conditions  have  remained 
good,  with  excellent  prospects  for  the  coming  year. 

In  spite  of  a  large  decrease  in  exports  owing  to  the  demand  on 
shipping  for  other  products  and ^ the  heavy  freight  rates,  the* 
larger  mills  have  continued  to  operate  full  time  and,  in  some 
cases,  over  time,  with  a  resulting  production  of  some  62,000,000 
board  feet  for  the  seven  larger  concession  areas  as  compared  to 
56,000,000  board  feet  in  1917.  The  total  production  for  all  the 
mills  in  the  Islands  was  approximately  75,000,000  board  feet  as 
compared  to  60,000,000  board  feet  in  1917. 

While  only  one  new  mill  was  built  during  the  year,  replacing 
one  burned  in  1915,  a  second  was  completed  and  put  in  opera- 
tion and  five  changed  ownership  and  were  put  in  better  running 
order  with  an  increased  and  steady  output.  One  of  these  having 
cut  over  the  area  on  which  it  was  located  was  dismantled  and  is 
now  being  set  up  on  a  piece  of  private  forest  where  it  will  also 
be  able  to  utilize  government  timber. 

FOREIGN   MARKETS. 

In  foreign  sales,  lumbermen  have  reported  numerous  inquiries 
and  orders,  many  of  which  they  have  been  unable  to  meet 
owing  to  the  continued  shortage  of  bottoms  during  the  greater 
part  of  the  year. 

Shipments  of  lumber  during  1918  have  decreased  some  12,000 
cubic  meters  as  compared  with  1917,  but  this  can  largely  be 
accounted  for  by  the  assignment  of  practically  all  shipping  space 
to  other  local  products,  hemp,  copra,  oil,  etc.,  and  the  very  high 
freight  rates  met  with.  With  the  release  of  shipping  for  other 
than  war  purposes  which  can  be  looked  for  during  the  coming 
year,  prospects  for  developing  large  foreign  sales  are  excellent. 
The  China  market,  which  is  capable  of  being  developed  into 
one  of  the  largest  purchasers  of  Philippine  lumber,  can  be  sup- 
plied more  readily  with  the  release  of  shipping;  and  a  reduc- 
tion in  freight  rates  will  permit  the  placing  of  lumber  in  that 
country  at  marketable  prices. 

An  indication  of  the  possibilities  of  development  of  the  mar- 
kets in  China,  particularly  of  the  Douglas  Fir  market  in  South 
China,  is  found  in  the  United  States  Commerce  Reports  of 
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November  and  December,  1918,  and  in  reports  of  the  lumber 
markets  in  Tientsin  and  Hankow.  The  following  extracts  are 
taken  from  the  latter  report : 

Hongkong  is  not  so  large  a  market  for  softwood  lumber  as  Shanghai. 
Varioas  factors  contributed  to  distinguish  the  timber  trade  of  Hongkong 
from  that  of  Central  and  North  China.  Owing  to  the  more  tropical  climate 
of  the  south,  a  wood  is  required  that  will  not  shrink  and  that  is  able  to  resist 
the  ravages  of  white  ants  and  other  insects.  In  South  China,  American 
and  Japanese  softwood  lumber  has  also  to  face  stronger  competition  from 
the  various  hardwood  timbers  of  the  East,  such  as  teak,  Philippine,  and 
Borneo  woods. 

CHIEF  FOREIGN  WOODS  USED. 

Owing  to  high  freights  and  other  causes  the  quantity  of  Douglas  fir 
imported  last  year  was  smaller  than  usual  and  can  not  be  taken  as  re- 
presentative of  the  requirements  of  the  markets  for  this  wood.  A  large 
amount  of  teakwood  is  used  by  the  shipbuilding  and  repairing  companies 
for  decking  and  other  purposes.  Teak  is  also  used  for  making  furniture. 
This  timber  is  imported  from  Siam  and  Burma,  usually  in  the  form  of 
logs  to  be  sawn  up  as  required.  The  Philippine  Islands  produce  thnJber  of 
excellent  qualiiy.  Latum  timber  from  the  Philippines  is  one  of  the  chief 
compeiilors  of  Douglas  fir,  whUe  Philippine  Apitong  is  also  tLsed  largely^ 
for  flooring.  A  small  quantity  of  lumbayao  is  also  imported,  principally 
for  the  manufacture  of  fomiture. 

Douglas  fir  im^rts  consist  almost  entirely  of  heavy  beams,   planks, 

boards,  and  bridge  timber. 

USES  OF  DOUGLAS  FIR. 

The  Douglas  fir  imported  into  Hongkong  is  used  by  the  shipbuilding  and 
repairing  companies  chiefly,  for  the  lining  of  cargo  holds  and  for  interior 
work  in  cabins,  ceilings,  bunk  sides,  etc.  In  the  construction  of  houses, 
Oregon  Pine  is  employed  mainly  for  siding.  The  Chinese  require  only 
rough  timber  for  building  purposes.  Oregon  Pine  is  not  suitable  for  flooring 
on  account  of  the  ravages  of  white  ants.  A  fairly  large  amount  of  Oregon 
Pine  is  used  for  staging.  Junks  and  sampans  have  been  made  from  this 
wood,  but  Foochow  Pine  is  generally  used  for  this  purpose. 

The  average  buying  price  for  Douglas  fir  before  the  war  ranged  from 
$18  to  $22  gold  per  1,000  superficial  feet  landed  in  Hongkong.  Owing  to 
high  freights  across  the  Pacific,  the  present  price  is  around  $99  gold.  This 
price  is  very  high  compared  with  that  of  other  woods.  As  a  result,  a 
Icirger  proportion  of  Foochow  Pine  has  been  sold.  In  normal  time  Douglas 
fir  can  compete  with  Foochow  Pine  in  price  and  at  the  same  time  is  supe- 
rior in  quality.  Lauan  timber  m/iy  be  considered  the  chief  competitor  of 
l^imglas  fir  in  the  Hongkong  market.  Other  things  being  equal,  lauan  is 
usually  preferred,  owing  to  the  poor  grades  of  Douglas  fir  imported.  In 
1916  both  woods  were  selling  for  about  6  cents  Mexican  per  foot.  As  a 
rule,  Douglas  fir  is  cheaper  and  for  certain  purposes  is  found  more  suitable. 
California  redwood  is  a  favored  timber,  but  generally  its  price  is  too  high. 
It  is  not  affected  by  the  white-ant  pest  and  the  opinion  was  expressed  that 
British  Columbia  red  cedar  also  should  prove  a  suitable  wood  for  the  South 
China  market  for  the  same  reason.    It  was  reported  that  the  prices  of 
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British  Columbia  lumber  have  been  too  high  as  compared  with  lumber 
from  Oregon  and  Washington^  but  this  may  be  attributed  to  the  fact  that 
the  Canadian  mills  have  never  been  properly  organized  for  this  business. 

HANDUNG  OF  LUMBER  JMFCKT. 

The  trade  in  timber  with  Hongkong  is  in  the  hands  of  a  few  firma,  most 
of  whom  have  long-established  connections  with  mills  on  the  Pacific  Coast 
of  North  America  and  in  other  producing  countries.  These  firms  have  their 
own  piling  grounds  at  the  principal  centers  and  weU-organized  systems  of 
distribution  through  native  dealers  covering  all  important  points  in  the 
interior. 

As  Philippine  woods  can  be  substituted  largely  for  the  above- 
mentioned  uses  of  Oregon  Pine,  it  seems  evident  that  Philip- 
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pine  and  Borneo  woods,  together  with  teak  and  the  cheaper 
Foochow  Pine,  should  occupy  principal  positions  in  this  im- 
portant market. 

In  northern  China  the  reports  show  that  softwoods  from 
America,  Japan  and  China,  together  with  oak  from  Japan,  at 
present  occupy  the  chief  place  in  the  lumber  market,  although 
the  high  freight  rates  have  greatly  reduced  imports  from 
America.  Philippine  woods  are  chiefly  imported  into  Tientsin 
and  vicinity  for  flooring  and  interior  finish. 

However,  the  importation  of  733,172  cubic  feet  of  hardwoods 
into  Tientsin  and  188,309  cubic  feet  into  Hankow  during  1917, 
when  transportation  was  difficult  and  expensive,  together  with 
the  variety  of  uses  for  which  Philippine  lumber  is  useful,  in- 
dicates the  excellent  prospects  available  for  an  active  campaign 
in  this  region. 

Inquiries  from  Japan,  Australia,  and  South  Africa  during 
the  past  year,  while  not  giving  special  promise  of  much  business 
at  present,  should  lead  to  further  introduction  of  Philippine 
lumber  in  those  countries  and  the  establishment  of  a  permanent 
trade. 

MARKETS. 

With  a  total  production  of  some  75,000,000  board  feet  from 
the  sawmills  of  the  Islands,  the  local  markets  have  continued 
to  be  the  chief  purchasers,  taking  91  per  cent  as  against  80  per 
cent  during  the  previous  year,  or  about  68,000,000  board  feet. 

In  addition  to  the  native  lumber,  there  have  been  imports 
amounting  to  14,879  cubic  meters  or  6,308,700  board  feet  from 
the  United  States  and  other  countries,  of  which  7,887  cubic 
meters  or  3,135,000  board  feet  were  Oregon  Pine  and  Redwood, 
as  compared  with  2,768  cubic  meters  or  1,174,000  board  feet 
in  1917. 
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The  amount  and  value  of  lumber  and  timber  exports  for  1918, 
as  compared  with  1917,  are  flihown  in  the  following  table: 


1918 

1917 

Cubic 
meters. 

Board 
feet. 

Valae 
in  pesos. 

Cubic 
meters. 

Board 
feet 

Valve 

in  pesos. 

ToUnHadSUtM: 

Tlabcr 

81 
6.999 

18.144 
2.967.676 

1.016 
876b  168 

TABber 

12.488 

6.294,912 

488,216 

Tirt«l 

7.080 

2.960.720 

877.168 

12.488 

6.294.912 

488. 2U 

ToHooffkonff: 

Timber 

169 
8,868 

71.666 
1.686.792 

10.978 
80.066 

1 1                ■ 

1,166 
8.810 

494.884 
8.688.440 

72.842 

I'QXDbar 

216.646 

Totri 

4.087 

1.707.448 

91.044 

9.476 

4.017.824 

288,487 

To  China: 

Timber 

228 
6.468 

94,662 
2.786.072 

8,780 

6.477 

2.822.248 

166,084 

m,009 

Total 

6.477 

2,822.248 

166.084 

6*676 

8,880.624 

129.789 

To  Japan: 

Timber 

. 

26 
28 

11.024 
9.762 

1.601 

Lomber  ..__    _____..___          _ 

10 

4.240 

1.468 

1.996 

Total 

10 

4.240 

1.468 

49 

20.776 

8.496 

To  Australasia: 

Lnmber 

18 

6.612 

486 

62 

22.060 

1.646 

To  Goam: 

Lomber v 

11 

4.664 

810 

Grand  total 

16,668 

7.024.882 

686.986 

28.741 

12.186.186 

906.688 

Although  a  certain  amount  of  the  increase  in  Pine  imports 
may  be  attributed  to  failure  of  local  purchasers  to  appreciate 
the  comparative  qualities  of  pine  and  loc^l  lumber,  a  large  por- 
tion of  the  lumber  has  not  been  sold  in  the  Islands,  but  has  been 
reexported  to  India  and  the  Dutch  Indies. 

Experiments  carried  on  by  the  Bureau  of  Forestry  during 
the  past  10  years  indicate  that  Oregon  Pine  and  Redwood  are 
no  more  than  equal  to  and,  in  some  cases,  poorer  than  common 
native  lumber  in  point  of  durability  and  structural  qualities. 

Afi  the  continued  use  of  American  lumber  appears  to  be 
largely  a  matter  of  more  familiarity  with  many  users  and 
partly  in  consequence  of  the  failure  of  local  mills  to  cut  some 
of  the  larger  sizes  required  for  special  purposes,  a  proper 
campaign  by  the  lumbermen  for  the  business  formerly  held  by 
foreign  lumber  should  do  away  with  this  competition. 

The  U.  S.  Army  Quartermaster  Corps  was  formerly  probably 
the  largest  user  of  Oregon  Pine  and  Redwood  in  the  Islands,  but 
after  carefully  investigating  the  records  and  comparing  them 
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with  those  of  the  native  species,  the  Department  has  turned 
entirely  to  native  lumber. 

The  contract  awarded  by  the  Quartermaster  during  1917 
for  native  lumber  was  completed  during  the  present  year  and 
during  the  latter  part  of  the  year,  new  bids  were  called  for  and 
another  contract  for  3,000,000  board  feet  awarded  to  a  local 
company. 

Imports  from  the  United  Sta4^e8,  January  to  December,  lSfl8. 


TI«8,n806 
Timber.... 


Pine  lumber 

Redwood 

Cedar  lumber 

Cedar  box  shook  a. 

AH  other  lumber . 


Total  lumber. 


Cubic 
meten. 


{ 


72 

97 

4.908 

1.827 

1.162 

499 


{ 


8.198 
896 


11,974 


Board 
feet. 


80,460 

41.118 

2.060.992 

602.648 

488.448 

211.676 


1.868.882 
879.480 


6.076.976 


Value  in 
pesos. 


N69 

4.900 

188.962 

68.046 

28.604 

7,278 

64.883 

90.716  ' 

26,869 


419,262 


Totals. 


Cubic  I     Board 
feet. 


71.678 
2,648.640 


Value  In 
pesos. 


Pd.66v 
202.008 


Doty. 


K,667 


1.788.812 


117.084 


2,179 


OTHER  COUNTRIES. 


Miscellaneous  timber  . 
Miscellaneous  lumber. 
Miscelh^eous  timber . 
Miscellaneous  lumber. 

Pine  lumber 

Cedar  shooks 

Do 

Cedar  timber 

MIsce  laneous  lumber . 

Do 

Do 

Timber 

PInelumber 


Total 


Cubic 
meters. 


7 

742 

17 

46 

17 


GO 

26 

120 

1.664 

20 

2 


2.736 


Board 
feet 


2.968 

814.608 

7.208 

19.604 

7.208 


21.200 

11.024 

60.880 

706.636 

8.480 

848 


1.169,064 


Value 

In 
pesos. 


P680 

16.867 

221 

694 

608 

8.889 

1.788 

1.187 

762 

8,466 

21.470 

1.689 

16 


Duty. 


P14 
1.486 

82 
186 

84 
688 
484 

99 

63 
348 
429 

411 
4/ 


From— 


Canada. 
China. 

Japan. 

Spain. 

Dutch  Indies. 
French  Indies. 
British  Indies. 
British  West  Indict. 

Germany. 


68.691  I    3.686 


TOTAL  OF  ABOVE  TABLES. 


Miscellaneous  timber  . 

Cedar  timber 

Miscellaneous  lumber . 

PInelumber 

Cedar  box  shooks 

Cedar  lumber 

Redwood  lumber 


Total 

Grand  total  of  imports. 


Other  countries. 


I  Cubic 
.meters. 


44 

76 

2, 698 

19 


2.786 


Board 
feet. 


18.666 

81.800 

1.101.652 

8.066 


Value 

in 
pesos. 


UniUd  Stetes. 


II 


Cubic 
meters. 


1.169,064 


P2,490 
2.122 

42.729 

623 

6.627 


68.691 


I 


169 


4.088 
6.286 


Board 

feet. 


71.678 


1.738.812 
2.648.640 


499 
1.162 


12.148 


211.676 
488.448 


6.148.664 


Value 
in 


P6.669 


117.084 

202,006 

64,883 

7.273 
28.504 


424.811 


14. 879—6. 307. 618—478. 402 
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Imports  of  Oregon  Pine  from  United  States;  past  5  years. 


Year. 


^^^^   Board  feet. 


1»4 30,441 

1»16 _.     8.281 

1916 1,962 


1917 
19U 


Total 


2,768 
6.236 


44.677 


12.906.964 

1.891,144 

827,648 

1,178.682 

2,648,640 


18.948.048 


Value  in 
peace. 


P660.292 

68.128 

68.766 

110.924 

202.008 


1.060.117 


While  Manila  is  the  chief  lumber  market  in  the  Islands  owin^r 
to  its  importance  as  a  distributing  center,  the  ports  of  Cebu 
and  Iloilo  in  the  Visayas,  and  Zamboanga  in  Mindanao  received 
large  shipments  during  the  year,  in 'addition  to  the  local  demand 
supplied  directly  from  the  sawmills  and  smaller  licensees. 

The  steady  settlement  and  development  of  Davao  Province 
has  led  to  the  establishment  of  two  yards  in  the  town  of  Davao, 
which  is  rapidly  developing  into  an  important  center. 

In  spite  of  the  uncertainty  created  among  some  of  the  lumber 
dealers  by  the  signing  of  the  armistice  in  Europe,  prices  have 
continued  high  throughout  the  year  with  increases  over  1917 
of  20  to  30  per  cent  and  in  some  cases  as  high  as  40  and  50 
per  cent. 

•    DIVISION  OF  FOREST  liANDS  AND  MAPS. 

SECTION  OP  PUBLIC  FOREST-LANDS  CASES. 

Several  short-comings  have  been  observed  in  handling  the  sub- 
jects pertaining  to  this  section,  due  mainly  to  the  lack  of  under- 
standing and  cooperation  between  this  Bureau  and  other 
Government  branches  connected  with  the  regiiftration  of  titles 
to  lands  claimed  by  private  persons.  In  order  to  obviate  these 
weak  points,  it  is  suggested  that  the  following  codperative  plan 
be  recommended  to  the  Director  of  Lands  and  the  Attorney- 
Genera!  respectively: 

Bureau  of  Lands. — ^Both  Government  and  private  qualified 
surveyors  should  be  required  to  sketch  on  the  plans  to  be  re- 
gistered all  the  different  features  of  the  land  such  as  roads, 
trails,  rivers,  creeks,  hills,  etc.,  and  especially  the  soil  cover, 
by  indicating  the  different  areas  as  follows: 

Forest  or  bosque ! J  ^oil  covered  with  timber  of  what- 

I      ever  species. 

Soil  covered  with  shrubs  or  brush 
or  mixed  with  cogon,  i.  e.,  "Pa- 


Brush  or  matorral. 


rang 


9f 
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Uncultivated  or  inculto Uncultivated  land. 

Pasture  or  grass ^ 

Pastos  o  cogonal 

Coconuts,  rice»  sugar,  fruit  trees,  hemp, 

etc ^ 

Cocos,  arroz,  caiia  dulce,  arboles  fruta- 

les,  abaca,  etc 


Soil  covered  with  grass  or  eogon. 

Cultivated  land  shall  be  indicated 
by  the  crops  to  which  it  is  or- 
dinarily devoted. 


Mangroves,  fishponds,  salt  works,  etc. 
Nipa,  mangles,  pesquerias,  salinas,  etc. 


Town  lot,  street,  plaza,  etc.. 
Solar,  calle,  plaza,  etc 


Lands  affected  by  tides  shall  be 
indicated  with  these  words,  as 
the  case  may  be,  and  in  accord- 
ance with  high-tide  line. 

Urban  lands  shall  be  indicated 
with  these  words,  as  the  ease 
may  be. 

With  the  exception  of  urban  maps,  a  blue  print  copy  shall 
be  forwarded  to  the  Director  of  Forestry. 

Cadastral  surveys  cover  extensive  areas,  parts  of  which  often 
include  large  parcels  of  forests,  valuable  not  only  because  of  their 
commercial  importance,  but  also  because  of  the  necessity  of  con- 
serving them  as  such.  In  view  of  these  facts,  it  is  advisable 
to  inspect  such  areas  in  order  to  produce  the  necessary  evidence 
in  case  of  opposition.  Generally,  between  the  date  of  receiv- 
ing the  notice  of  hearing  and  the  date  when  it  is  to  be  held, 
there  is  not  time  enough  for  carrjring  on  the  reconnaissance 
work  and  to  prepare  the  evidence  in  connection  with  the  parcels 
against  the  registration  of  which  the  Bureau  of  Forestry  is 
entering  opposition.  For  this  reason,  there  should  also  be  for- 
warded to  the  Director  of  Forestry  two  copies  of  the  boundary 
map  in  each  cadastral  case,  as  soon  as  the  plans  are  completed 
and  at  the  time  of  sending  the  application  to  the  General  Land 
Registration  Office  or  even  before,  if  possible. 

In  cases  where  opposition  by  the  Director  of  Forestry  is  ne- 
cessary, copies  of  the  sheets  pertaining  to  the  parcels  to  which 
opposition  is  to  be  made  and  the  names  of  the  claimants  thereof, 
shall  be  requested  in  writing  from  the  Director  of  Lands. 

Office  of  the  Attorney-General. — ^A  new  phase  is  presented  in 
the  theory  on  which  the  Hon.  Justice  Malcolm  bases  the  decision 
of  the  Supreme  Court  No.  13298,  0.  G.  No.  52,  December  25, 
1918,  as  regards  the  legal  value  of  evidence  produced  at  the 
hearing  by  rangers  and  the  opposition  in  mere  form  by  the  At- 
torney-General in  the  name  of  the  Director  of  Forestry,  and 
which  proposes  as  a  remedy,  in  behalf  of  the  Government 
against  private  claims,  that  the  Director  of  Forestry  should 
produce  before  the  court  convincing  proofs  that  the  land  is  more 
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valuable  for  forest  than  for  agricultural  purposes.  This  makes 
it  advisable  to  adopt  a  new  procedure  in  regard  to  the  manner 
in  which  forest  officers  should  produce  their  evidence  and  also 
as  to  how  the  provincial  fiscal  should  file  the  opposition. 

Reports  of  forest  officers  shall  contain,  in  addition  to  the  in- 
formation required  in  the  present  procedure,  the  amount  of 
the  timber  stand,  the  approximate  market  value,  a  discussion  of 
the  soil  and  subsoil,  its  adaptability  for  cultivation,  and  a  state- 
ment as  to  the  purpose  for  which  the  land  is  better  fitted  ac- 
cording to  the  comparison  previously  made. 

This  report  shall  be  made  separately  from  the  letter  of  trans- 
mittal to  the  provincial  fiscal,  with  the  heading  'Technical  Re- 
port on  the  forest  inspection  of  Lot Expediente  No 

G.  L.  R.  0.  Rec.  No J*  and  shall  be  signed  by  or  in  the 

name  of  the  Director  of  Forestry. 

Should  it  appear  from  the  preliminary  information  that  op- 
position is  necessary  and  that  there  is  not  sufficient  time  for  the 
preparation  of  evidence  on  the  day  of  the  trial,  the  officer 
who  made  the  inspection  shall  wire  the  provincial  fiscal  re- 
questing the  suspension  of  the  trial  until  the  evidence  is  pre- 
pared. The  Attorney-General,  by  request  of  the  Director  of 
Forestry,  shall  file  the  necessary  opposition,  submitting  during 
the  trial  the  technical  forest  report  with  the  certification  of  the 
Director  of  Forestry  and,  if  necessary,  with  the  corroboration 
of  the  forest  officer  who  made  the  inspection,  and  to  this  end 
the  fiscal  representing  the  Director  of  Forestry  shall  instruct 
and  examine  the  witness  in  regard  to  the  facts  contained  in 
the  report. 

On  every  case  in  which  the  Director  of  Forestry  files  an  op- 
position, the  Attorney-General  should  inform  him  with  the 
least  possible  delay  as  to  the  decision  of  the  court,  and,  in  case 
of  failure,  as  to  whether  or  not  an  appeal  should  be  instituted 
in  accordance  with  the  evidence  in  the  proceedings. 

The  following  table  shows  the  status  of  the  claims  received 
during  1918: 

Number  of  notieea  of  hearings. 


• 

Number 
received. 

19 
1,216 

Action 
taken. 

6 
179 

No  action 
necessary 
after  in- 
spection. 

Pending 

decision 

of  coart. 

Nnmber 
of  hec- 
tare adju- 
dicated to 
the  Insu- 
lar Got- 
emment. 

CadMtrml 

4                 1 

Ordinary 

104 

76 

819 

Grand  total 

1.286 

184 

106 

76 

819 

/' 


44 

SECTION  OP  PRIVATE  FOREST-LANDS  REGISTRY. 

Eighly-four  parcels  of  land  with  a  total  area  of  43,213  hec- 
tares, 17  ares,  and  26  centares,  have  been  applied  for,  for  re- 
gistration in  accordance  with  the  provisions  of  section  1829  of 
the  Administrative  Code,  and  examined  for  the  information 
of  the  Collector  of  Internal  Revenue. 

Several  applications  for  lands  containing  heavy  timber  stands 
and  other  forest  products  have  also  been  received  together 
with  land  tax  declarations  as  the  title  of  ownership,  or  docu- 
ments showing  that  the  land  was  purchased,  or  a  sworn  state- 
ment in  local  dialect  made  by  a  witness  to  justify  the  ownership 
of  the  claimant.  Such  applications .  have  been  returned  to  the 
interested  parties. 

Section  1513  of  the  Administrative  Code  is  so  ambiguous  that 
it  gives  room  to  different  interpretations.  On  the  one  hand, 
it  refers  to  lands,  the  titles  to  which  are  not  rJBgistered  and, 
on  the  other,  it  seems  to  admit  a  mere  claim  of  ownership. 
For  this  reason  the  Collector  of  Internal  Revenue  was  requested 
to  amend  said  section,  making  it  clearer  and  shorter,  so  as 
to  give  the  Director  of  Forestry  the  right  to  investigate  the 
forest  conditions  of  the  land  in  connection  with  the  claimed 
title  to  the  same;  and  also  the  right  of  deciding  the  questions 
'  of  fact  relating  to  said  lands,  which  decision,  once  approved  by 
the  Department  Head  and  as  long  as  the  claimant  does  not 
present  the  proper  title,  shall  be  final  for  administrative  ends. 
With  this  amendment  the  unfounded  claims  that  so  frequently 
hinder  and  disturb  the  smooth  running  of  forest  management 
may  be  eliminated  and  all  interests,  both  private  and  govern- 
mental, be  better  assured. 

In  the  course  of  forest  administration  it  has  been  alleged 
in  several  cases  when  private  owners  were  required  to  register 
their  lands,  that  section  1829  of  the  Administrative  Code  was 
not  applicable  to  them  in  view  of  the  fact  that  their  property 
was  agricultural  and  not  forest  land,  for  the  reason  that  greater 
or  less  parts  of  them  were  cultivated,  even  though  the  remaining 
portion  contains  merchantable  timber,  firewood,  and  other  forest 
growth. 

As  the  object  of  the  registration  provided  in  the  above-men- 
tioned section  is  to  regulate  the  transportation  of  forest  pro- 
ducts and  to  prevent  frauds  that  may  be  committed  by  alleging 
that  the  products  were  collected  from  private  lands  when  they 
were  really  gathered  from  public  lands,  an  amendment  to  the 
effect  that  the  phrase  **or  containing  forest  prod/ucts"  be  added 
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to  the  words  ''forest  land"  will  make  the  above-mentioned  sec- 
tion clearer  and  more  comprehensive. 

There  is  no  provision  in  the  present  legislation  authorizing 
the  Director  of  Forestry  to  interfere  with  or  establish  regula- 
tions regarding  the  use  of  forest  cover  on  private  lands,  and 
inasmuch  as  several  private  forest  lands  will  necessarily  be  in- 
eluded  in  future  projects  of  forest  reserves  and  protective  zones, 
it  is  very  important  to  enact  a  law  making  the  above-mentioned 
section  1829  more  comprehensive,  to  the  effect  that  a  private 
owner  of  forest  land  included  in  protective  forest  zones,  shall 
be  economically  the  owner  of  said  areas  and  may  freely  dispose 
of  the  property,  but  the  exploitation  of  the  same  shall  be 
regulated  by  the  Director  of  Forestry,  by  means  of  a  plan 
approved  by  the  Head  of  the  Department,  to  warrant  the 
permanency  of  the  forest,  without  any  further  intervention  from 
the  Bureau  of  Forestry,  except  when  it  is  necessary  to  exercise 
inspection  and  supervision  to  insure  the  conservation  of  the 
forest  cover. 

The  following  table  shows  the  private  woodlands  registered 
up  to  December  31,  1918 : 

Registered  private  woodlands. 


Calendar  year. 


1900 

1901 

1902 

1908 

1904 

1906. 

1906 

1907 

1908 

1909 

1910 

1911. 

1912 

1918.-- 

1914 

1915 

1916 

1917 

1918 

Total 


Number  of— 


990 


Hectares.     Area.    iCentaree, 


20,648 

68,886 

16.412 

1.806 

29.228 

6.681 

12.786 

28.888 

686 

6.216 

8.668 

6.688 

6.662 

16.229 

28.280 

18,^ 

61.663 

7.966 

48.218 


68 
06 
87 
94 
47 
68 
96 
78 
97 
86 
86 
67 
84 
68 
06 
86 
77 
68 
17 


860.802 


12 


61 
96 
44 
66 

82 
89 
24 
06 
68 
62 
82 
26 
89 
86 
07 
96 

26 
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SECTION  OP  PUBLIC  LANDS  APPLICATIONS. 

The  good  intentions  and  the  proposed  plan  of  making  a  care- 
ful inspection  of  public  lands  applied  for,  in  order  to  reduce  to 
a  minimum  the  number  of  applications  pending  for  inspection 
at  the  end  of  the  year,  could  not  be  carried  out  completely,  not 
only  because- of  the  upset  which  the  call  to  the  Philippine  Guard 
gave  the  field  personnel,  but  mainly  because  of  the  trancazo  epi- 
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demic,  which  prevented  both  inspectors  and  applicants  from 
going  to  the  land  to  be  inspected. 

In  order  to  counteract  as  much  as  possible  these  difficulties, 
and  putting  aside  the  proposed  demarcation  of  agricultural  and 
forest  zones,  all  the  available  field  personnel  were  assigned  dur- 
ing the  month  of  Deceniber  to  the  inspection  of  public  lands 
applied  for,  with  the  object  of  reducing  as  much  as  possible  the 
accumulation  of  this  work. 

Table  I  in  Appendix  C  shows  the  distribution  of  applications 
in  the  different  provinces  of  the  ArchipelagQ,  the  summary  of 
which  is  as  follows: 

Applications  on  hand  daring  1918 11,722 

Certified  for  agriculture. ^ 6,134 1 

Certified  for  forestry ~ ^ 670  j-  7,046 

Returned  uncertified 242j 

Total  pending  December  31, 1918 4,676 

More  than  40  per  cent  of  these  4,676  pending  applications  have 
been  already  examined  during  the  month  of  December  and  are 
only  pending  for  the  reports  and  recommendations  of  the  dis- 
trict officers,  which  have  not  been  received  in  Manila  for  cer- 
tification on  account  of  the  above-mentioned  causes.  Further, 
at  the  direct  request  of  applicants  who  were  helped  by  forest 
officers  in  making  the  application,  689  parcels  of  public  land 
have  been  examined,  the  certificates  of  which  are  now  ready  for 
issuance  as  soon  as  they  are  requested  by  the  Director  of  Lands. 

SECTION  OF  FOREST  ZONES,  RESERVES,  AND  COMMUNAL  FORESTS. 

On  account  of  the  same  reasons  set  forth  in  the  public  lands 
application  section,  a  great  part  of  the  work  of  demarcating 
forest  zones  and  establishing  reserves  has  been  suspended. 

Furttier,  the  proposed  proclamation  of  certain  concessions 
operated  under  contract  as  forest  reserves  could  not  be  carried 
on  in  view  of  the  refusal  of  the  Governor-General  to  proclaim 
them;  as,  according  to  the  opinion  of  the  Attorney-General, 
"it  would  result  in  the  Government  exercising  the  right  of  emi- 
nent domain  for  the  benefit  of  a  private  corporation  under  no 
obligation  to  serve  the  public,  which  is  unconstitutional/' 

Now,  though  it  is  true  that  the  chief  object  of  requesting  the 
proclamation  of  these  two  reserves  was  to  protect  the  exploi- 
tation of  the  areas  in  question  and  to  solve  the  administrative 
problems  connected  with  them,  yet  the  benefits  derived  from 
this  action  could  be  no  greater  for  the  licensee  than  they  would 
be  as  regards  the  protection  of  a  public  property  on  which 
depends  to  some  extent  the  economic  welfare  of  the  Islands. 
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If  the  request  for  the  proclamation  of  these  reserves  had  been 
made  for  areas  not  occupied  under  license  agreement,  it  would 
not  have  met  with  any  objection  regarding  the  benefits  re- 
dounding to  a  private  enterprise,  yet  immediately  after  pro- 
claiming a  reserve,  the  Director  of  Forestry  could  make  use 
of  his  authority  to  reconunend  the  granting  of  a  license  agree- 
ment»  if  proper  administration  of  the  area  required  it. 

The  lumber  industry  is  destined  to  become  one  of  the  first 
industries  of  the  Philippines  if  it  is  given  due  consideration. 
The  intensive  exploitation  of  a  forest  to  obtain  the  greatest 
possible  return  of  profits  can  only  be  attained  by  modem  methods 
at  great  expense  of  time  and  money  and  unless  the  Government 
is  wiUing  to  carry  out  such  exploitation  on  its  own  account,  or 
to  grant  the  public  forests  to  private  owners,  it  is  absolutely 
necessary  that  greater  authority  be  vested  in  the  Director  of 
Forestry  for  the  protection  of  the  forests  of  the  Philippines  and 
to  assure  their  perpetuation  in  a  productive  condition  by  means 
of  wise  utilization. 

It  is  estimated  that  only  25  per  cent  of  the  total  area  of  the 
exploitable  forests  can  be  developed  under  the  old  methods  em- 
ployed by  ordinary  licensees.  The  remaining  76  per  cent  is 
inaccessible  to  such  methods,  and  modem  machinery  is  required, 
not  only  for  the  manufacture  of  timber,  but  also  for  the  trans- 
portation of  logs  from  the  forest  to  the  mill,  as  without  such 
apparatus  it  is  impossible  to  realize  the  millions  of  pesos  re- 
presented by  the  timber  left  unused. 

In  the  first  case,  licenses  are  usually  issued  for  periods  of 
from  one  year  to  two  years,  though  in  most  cases  they  are 
renewed,  and  only  such  conditions  as  will  prevent  the  destruc- 
tion of  the  forest  and  of  certain  species  are  imposed  on  them. 
In  the  second  case,  the  term  is  for  a  period  of  twenty  years  and 
under  a  contract  by  which  the  licensee  is  given  an  exclusive 
right  to  buy  and  collect  timber  and  other  products,  imposing 
on  him  certain  obligations  which  are  specified  in  the  contract. 

With  the  guaranty  of  this  contract,  and  in  order  to  comply 
with  the  obligations  imposed  on  him,  the  licensee  has  to  invest 
great  sums  of  money  in  machinery  and  the  necessary  organi- 
zation to  obtain  profits  proportioned  to  the  productive  capacity 
of  the  forest,  so  that  to  induce  a  private  company  to  invest  its 
capital  on  land  to  which  it  can  acquire  no  property  rights, 
the  Government  must  in  justice  guarantee  to  protect  the  com- 
pany's operations. 

Meanwhile,  the  cainfin  makers,  in  their  eagerness  to  find  land 
suitable  for  their  purposes,  invade  the  forest  areas  and  proceed, 
contrary  to  law,  to  fell  and  burn  the  stand  of  timber;  which 
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infraction  is  penalized  by  twice  the  ordinary  charge  on  the  for- 
est products  illegally  destroyed  and  imprisonment  not  to  exceed 
thirty  days,  at  the  discretion  of  the  court. 

These  illegal  occupants  of  the  land  constitute  a  continuous 
and  dangerous  menace  against  the  interest  of  the  licensee  as 
well  as  of  the  Government,  for  their  practice  destroys  great 
areas  of  timber  on  which  the  licensee  has  based  his  investments 
and  the  Government  suffers  a  double  loss,  on  the  one  hand  of 
the  income  derived  from  the  sale  of  the  timber  and,  on  the 
other  hand,  through  the  expenses  incurred  in  the  trial  of  the 
culprit  and  his  maintenance  in  prison. 

Beside  the  losses  mentioned,  there  arise  continually  serious 
conflicts  between  the  licensee  and  these  occupants  of  the  land, 
who  in  the  course  of  the  exploitation  of  the  forest  hinder  the 
licensee  in  hauling  timber  and  demand  of  him  rent  or  indenmity 
for  damage  to  their  supposed  property. 

In  order  that  the  Director  of  Forestry,  as  a  representative 
of  the  Government,  may  guarantee  to  the  party  of  the  second 
part  the  development  of  future  operations  which  are  necessary 
for  the  purpose  of  complying  with  the  obligations  imposed  on 
him  by  the  contract,  he  should  have  full  control  over  the  area 
which  was  granted  him  for  exploitation. 

One  of  the  most  important  tasks  preliminary  to  the  procla- 
mation of  reserves  is  the  survey  and  location  of  monuments 
with  the  approval  of  the  Director  of  Lands,  but  sometimes  there 
are  no  surveyors  available  in  the  Bureau  of  Lands,  though  the 
establishment  of  reserves  requires  the  intervention  of  technical 
personnel  from  the  Bureaus  of  Lands  and  Forestry.  In  order 
that  this  Bureau  may  carry  on  its  projects  at  any  time,  it  is 
strongly  recommended  that  four  rangers  of  this  division  be 
qualified  as  surveyors,  who  will  carry  out  all  legal  surveys,  ac- 
cording to  the  methods  approved  by  the  Director  of  Lands, 
whether  for  the  establishment  of  reserves  or  for  the  exclusion 
of  forest  areas,  to  the  application  of  which  the  Director  of  For- 
estry has  entered  opposition  and  which  were  not  granted  to 
applicants  by  the  Court  of  Land  Registration. 

These  rangers  will  be  previously  detailed  to  the  Bureau  of 
Lands  for  a  period  of  not  less  than  six  months  in  order  to  ac- 
quire experience  in  the  handling  of  instruments,  computation, 
and  plotting  in  accordance  with  the  methods  employed  in  said 
Bureau. 

The  following  is  the  result  of  the  work  carried  out  by  this 
section  during  the  year  1918: 

Forest  Reserves.  Teak  Reservation. — Two  thousand  five  hun- 
dred and  thirty-three  hectares,  26  ares  and  89  centares.  Barrio 
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Suu,  municipal  districts  of  Lati,  Panaman  and  Gitong,  Province 
of  Sulu,  Jolo  Island. — ^Proclaimed  on  October  31,  1918.  This 
reservation  was  made  to  protect  the  largest  stand  of  teak  in 
the  Philippines  and  place  it  under  more  efficient  management. 
Forest  Station  Reserve. —  (One  hectare)  in  the  Mindanao  Lum- 
ber Co.'s  area,  Barrio  Naga-Naga,  municipal  district  of  Kuma- 
laran,  Province  of  Zamboanga,  Mindanao  Island. — Requested  for 
survey  to  the  Director  of  Lands  on  April  25,  1918. — ^Pending  for 
technical  description  for  its  proclamation. 

Forest  Station  Reserve. — (One  hectare)  in  the  Port  Banga 
Lumber  Co.'s  area,  municipal  district  of  Bangaan,  Bangaan  Is- 
land, Province  of  Zamboanga. — ^Requested  for  survey  to  the 
Director  of  Lands  on  October  21,  1918. — Pending  for  technical 
description  for  its  proclamation. 

Forest  station  Reserve. — (Five  and  eighty-five  hundredths  hec- 
tares) Barrio  Maribojoc,  municipal  district  of  Kolambugan, 
Province  of  Lanao,  Mindanao  Island. — ^Requested  for  survey  to 
the  Director  of  lands  on  March  5,  1918. — Pending  for  technical 
description  for  its  proclamation. 

Reserve  for  the  protection  of  mangrove  swamps. — (Ten 
thousand  hectares)  municipalities  of  Dumangas,  Barotac  Nuevo, 
and  Banate,  Province  of  Iloilo. — Requested  for  survey  to  the 
Director  of  Lands  on  July  22,  1918. — ^Pending  the  technical  des- 
cription for  its  proclamation. 

Reserve  for  the  protection  of  the  basin  of  Himugaan  River 
in  order  to  facilitate  forest  management,  municipalities  of  Sagay 
and  Cadiz,  Negros  Occidental. — Proclamation  disapproved  on 
July  11,  1918. 

Extension  of  the  Forest  Station  Reserve  of  the  Cadwallader- 
Gibson  Lumber  Co.,  with  the  object  of  facilitating  forest  man- 
agement.— ^Proclamation  disapproved  on  July  25,  1918. 

Forest  Zones. — The  forest  zones  which  were  changed  and 
demarcated  with  a  view  to  propose  their  definite  proclamation 
as  forest  reserves,  are  those  of  Mounts  San  Cristobal  and  Bana- 
hao  in  the  Provinces  of  Tayabas  and  Laguna,  and  that  of  Mount 
Arayat  in  the  Province  of  Pampanga. 

Forest  devastation  in  these  regions  is  increasing  considerably 
to  the  detriment  of  the  surrounding  agricultural  regions,  and 
in  order  to  insure  the  preservation  of  the  forest  for  the  benefit 
of  agrriculture  and  to  supply  local  demand  for  forest  products, 
their  immediate  proclamation  as  reserves  is  required  as  herein- 
after indicated: 

166660—4 
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Forest  Zones  of  Mounts  Banahao  and  San  Cristobal. — ^Radical 
changes  have  been  made  in  the  boundaries  of  the  forest  zone 
on  the  Laguna  side.  The  former  boundaries  included  a  vast 
extent  of  agricultural  and  cultivated  country.  Abaka,  coffee, 
and  coconut  plantations  of  long  standing,  lands  at  present  cul- 
tivated, and  populated  barrios  were  generally  excluded.  On  the 
Tayabas  side  there  were  some  slight  changes  necessary.  The 
present  proposed  boundaries  may  have  included  parcels  of 
claimed  lands ;  but  as  the  country  above  them,  especially  that  on 
the  Laguna  side,  is  fit  only  for  forestry  purposes,  their  registra- 
tion, in  case  such  should  be  applied  for,  will  be  opposed  regard- 
less of  vegetation  found  thereon. 

In  the  course  of  this  work,  the  people  in  the  surrounding 
country  were  informed  of  the  establishment  of  a  reserve  on  the 
mountains.  They  were  naturally  all  opposed  to  it,  especially 
those  who  still  have  lands  inside,  but  after  they  had  been  brought 
to  see  and  believe  the  benefits  to  be  derived  from  the  area  when 
established  as  a  reserve,  they  seemed  to  feel  satisfied,  and  some 
even  expressed  their  willingness  to  give  up  the  claims  on  their 
parcels. 

As  the  boundaries  and  corners  are  made  out,  the  country  to 
be  excluded  is  satisfactory  to  the  surrounding  community,  for 
almost  all  their  plantations,  especially  those  made  years  ago, 
are  excluded,  and  if  any  are  included  they  are  only  those  for 
the  most  part  made  recently,  namely :  One  to  four  years  ago,  and 
on  steep  and  rough  country.  This  is  especially  true  on  the  La- 
guna side  of  the  proposed  reserve.  On  the  Tayabas  side  there 
are  still  included  potential  agricultural  areas,  but  these  are 
heavily  wooded,  constituting  the  only  good  forest  in  that  re- 
gion, the  retention  of  which  is  of  indispensable  necessity  for 
the  nearby  community.  The  approximate  area  of  the  proposed 
reserve  is  13,400  hectares.  The  forest  station  at  Lucban,  Ta- 
yabas, is  in  charge  of  the  protection  of  the  present  forest  zone. 

It  is,  therefore,  recommended  that  a  provisional  reserve  be 
proclaimed  on  the  Mountains  of  Banahao  and  San  Cristobal 
from  descriptions  furnished  by  this  Bureau,  awaiting  the  tech- 
nical description  of  the  Bureau  of  Lands. 

Forest  Zone- of  Mount  Arayat. — It  is  estimated  that  80  per 
cent  of  the  utilization  of  timber,  firewood,  and  charcoal  on 
Mount  Arayat  is  fraudulent.  By  comparing  the  forest  charges 
collected  by  the  municipal  treasurers  with  the  firewood  that  is 
being  constantly  gathered,  this  was  found  to  be  true. 
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The  sugar  and  rice  mills  in  the  municipalities  of  Magalang, 
Arayat,  and  others  in  the  vicinity  are  using  fuel  from  Mount 
Arayat  and  it  is  estimated  that  more  than  10,000  cubic  meters 
of  firewood  are  consumed  in  the  six  months  during  which  their 
operations  last. 

There  are  several  firewood  licensees  in  this  region,  but  they 
are  mere  instruments  as  a  precaution  against  any  prosecution 
or  are  used  to  prevent  others  from  collecting  firewood  on  the 
same  area. 

Furthermore,  caiiigin  makers  are  illegally  destroying  large 
forest  areas,  making  a  failure  of  the  policy  established  by  this 
Bureau  of  annually  granting  caiiigin  permits  and  imposing  as 
a  duty  on  the  cainginero  the  planting  of  Ipil-ipil  seeds,  furnished 
by  this  Bureau,  on  the  land  to  be  abandoned  and  before  clearing 
another  parcel. 

In  order  to  prevent  such  violation  and  to  properly  regulate 
the  use  of  forest  products  and  to  insure  a  constant  supply,  a 
patrol  trail  has  been  established  surrounding  the  base  of  Mount 
Arayat. 

The  approximate  area  of  this  reserve  is  4,575  hectares. 

For  the  administration  and  protection  of  this  proposed  re- 
serve, a  forest  station  will  be  established  in  Arayat  with  a  ranger 
and  an  assistant  guard. 

Communal  forests. — ^In  accordance  with  the  provisions  of 
the  law,  63  parcels  with  a  total  area  of  6,965  hectares  have 
been  located,  studied,  and  designated  as  communal  forests. 

The  following  tables  show  the  distribution  of  communal  forests 
by  provinces  and  the  total  of  those  established  up  to  December 
31,  1918: 

Communal  forests  established  from  1908  to  1918. 


Yean. 

Parcels. 

1908 

17 

1909 

21 

1910 

19 

1911 

47 

1912 

69 

1918 

26 

1914 _ 

46 

1916 

94 

1916 _ 

107 

1917 _ 

84 

1918 


Total 


681 


Hectares. 


6.8<» 

8.279 

6.762 

18.692 

10.790 

8.862 

6.790 

13.049 

16.627 

10.086 

6.966 

100.120 
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Settlement  of  eommunal  forests  established  up  to  December  31,  1918. 


Abra 

Albfty-Catanduanes . 
AmboB  Caraarines... 

Antique - 

Bataan 

Batanes 

Batan^as 

Bohol 

Bulacan 

Casrayan 

Capiz 

Cavite 

Cebu 


Ilocos  Norte .. 

IlocoB  Sur 

Iloilo 

Isabela 

Lagiina 

I<a  Union 

Leyte 

Mindoro ^ 

MUamis 

Mindanao  and  Sulu: 

AfiTUsan 

Bukidnon 

Cotabato 

Davao - 

Lanao- 

Sula 

Zamboanflra 

Mountain  Province: 

Amburayan 

Apayao 

Bensuet 

Bontoc 

Ifusrao 

Kalinffa 

LeiMinto 

Occidental  Nesrros.. 

Oriental  NeRToa 

NuevaEcfja 

Nueva  Vizcaya 

Palawan 

Pampan^a 

Panjrasinan  

Rizal 

Romblon 

Samar 

Sorsoson-MaBlMtte .. 

Surigao 

Tarlae 

Tayabaa  

Zambalefl 


Parcels  eata- 
bliahed. 


Before 
1918. 


Total. 


Provinces. 


20 
11 
80 

8 
18 

0 

0 
11 

0 
80 
18 

0 

8 
16 
20 
10 
15 
11 
10 
19 

0 
U 

1 
1 
0 
0 
2 
0 
8 

6 

0 

1 

0 

0 

0 

1 

26 

U 

16 

1 

0 

8 

80 

4 

6 

88 

18 

11 

7 

46 
14 


601 


During 
1918. 


0 
1 
4 
2 
0 
0 
1 

14 
0 
2 
8 
0 
1 
0 
0 
0 
0 
1 
0 

10 
2 
1 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

1 

8 
1 
6 
0 
0 
0 
0 
0 
0 
5 
1 
2 
2 
1 
0 
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Total. 


Municipal  town- 
ships or  raneherias. 


20 
12 
84 

6 
18 

0 

1 
26 

0 
82 
21 

0 

9 
16 
20 
10 
16 
12 
10 
29 

2 
15 

1 
1 
0 
0 
2 
0 
8 

6 

0 

1 

0 

0 

0 

2 

28 

16 

21 

1 

0 

8 

80 

4 

6 

43 

14 

IS 

9 

46 

14 
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With 

Without 

C.  P. 

C.F. 

13 

e 

9 

13 

26 

12 

8 

9 

12 

0 

0 

• 

1 

28 

18 

17 

0 

24 

17 

€ 

17 

7 

0 

20 

7 

42 

14 

16 

17 

88 

6 

22 

11 

15 

10 

17 

10 

4 

16 

29 

1 

16 

11 

42 

1 

56 

1 

12 

0 

30 

0 

16 

2 

86 

0 

24 

2 

8 

5 
0 
1 
0 
0 
0 

1 

14 

13 

18 

1 

0 

8 

28 

8 

4 

81 

10 

7 

7 

28 

12 


406 


Bulacan 

Ca^ayan... 

Ilocos  Norte 

Misamis _. 

NemroB  Occidental 
Tayabas... 


Total 


Total  number  of  parcels  and  hectares  established  from  1906  to  1918. 
Total  number  of  parcels  and  hectares  cancelled  in  various  years  ... 


4 

6 

12 

7 

S 

4 

10 

10 

88 

86 

7 

14 

18 

42 

22 

8 

9 

14 

2 

9 

8 

2 


6TC 


Balance  in  force . 


97,840 
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MAPPING  AND  DRAFTING  SECTION. 

There  has  been  prepared  a  new  map  of  Luzon^  Mindoro  and 
adjacent  Islands,  on  a  scale  of  1:400,000,  containing  all  the 
latest  valuable  data  secured  from  the  Bureaus  of  Coast  and 
Geodetic  Surveys,  Lands,  Public  Works,  Constabulary,  and  other 
sources,  to  which  there  have  been  added  the  topographical  and 
forest  data  secured  by  the  field  personnel  of  this  Bureau.  This 
map  is  for  administrative  use  only. 

The  following  table  shows  the  work  carried  out  during  1918 : 

Topographical  and  forest  notes  taken  during  1918, 


1- 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 


District  No. 


ToUl 


Received. 

Pending. 

Total. 

KUometera. 

KUdmeters. 

KiUymeterB, 

147.91 

862.74 

1.000.66 

100.88 

68.07 

168.46 

14.21 

14.21 
389.96 

196.66 

148.41 

828.07 

881.24 

1.154.81 

869.14 

800.67 

669.81 

477.41 

120.29 

697.70 

566.86 

247.86 

804.21 

260.20 

162.26 

412.46 

487.90 

369.27 

807.17 

99.87 

198.86 

296.28 

128.24 

100.37 

228.61 

14.06 

467.96 

472.04 

8,110.79 

8.862.01 

6.962.80 

Forest  value. 


HeetareM. 
.50 


96,59 

228.60 

160.14 

1.96 

46.86 

9.60 

18.20 

188.16 

7.00 

18.00 


760.99 


Considerable  graphical  information  has  been  added  to  the 
forest  progressive  sheets  on  the  scales  of  1 :  100,000  and  1 :20,000. 
In  addition,  there  have  been  traced  different  original  plans  for 
communal  forests,  maps  of  private  lands  for  registration,  model 
houses  for  forest  stations,  auxiliary  schooners,  and  various 
other  drafting  work.  The  bars  for  the  twelve  sets  of  panto- 
graphs made  by  the  Bureau  have  also  been  graduated.  One 
thousand  eight  hundred  and  twenty  (1,820)  copies  of  blue  prints 
were  prepared  for  the  public  in  general  and  for  official  purposes. 

SECTION  OF  FOREST  RECONNAISSANCES. 

In  view  of  the  fact  that  60  per  cent  of  the  personnel  of  this 
section  specially  trained  in  forest  reconnaissance  work  have 
entered  the  Philippine  Guard  as  officers,  part  of  the  projects 
planned  during  the  year  was  necessarily  suspended.  The  ran- 
gers of  this  section  entering  the  Philippine  Guard  were  all  as- 
signed as  instructors  in  military  mapping  and  sketching,  which 
speaks  well  for  their  training  and  work  in  the  Bureau.  How- 
ever, the  reports  on  the  reconnaissances  made  at  the  end  of 
last  year  have  been  finished,  and  during  this  year  five  recon- 
naissances have  been  completed. 
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1.  Mineral  region  of  Paracale  and  Mambulao,  Ambos  Camari- 
nes,  October,  1917. 

2.  Central  region  of  Tayabas  Province,  October,  1917  to  Feb- 
ruary, 1918. 

3.  Region  between  Lauis  (north)  and  Salasa  (south)  rivers, 
Masinloc,  Zambales,  April  and  May,  1918. 

4.  Northern  region  of  Ragay  Gulf,  Ragay,  Ambos  Camarines, 
April  and  May,  1918. 

5.  Coal  region  in  Sibuguey,  Zamboanga,  Zamboanga,  Decem- 
ber, 1917  to  June,  1918. 

6.  Kabibihan  region  (Filipinas  Lumber  Co.),  Guinayangan, 
Tayabas,  March  and  earlier  part  of  April,  1918. 

1.  Mineral  Region  of  Paracale  and  Mambvlao,  Arnbos  Cama- 
rines.— In  this  reconnaissance,  the  attempt  was  made  to  locate 
every  mineral  claim  in  the  jurisdiction  of  Paracale  and  Mambu- 
laO)  for  the  purpose  of  studying  the  necessities  of  each  one  witii 
respect  to  wood  consumption  and  to  better  the  handling  of 
forest  products  found  therein,  but  due  to  the  defective  methods 
of  the  original  laying-out  of  the  claims,  not  all  that  was  desired 
could  be  accomplished.  The  majority  of  them,  however,  were 
located  There  were  40  placer  claims  and  302  lode  claims  and 
Spanish  concessions,  scattered  over  an  approximate  area  of 
17,990  hectares.  Among  the  companies  in  active  operations  on 
the  gold  claims  are  the  following : 

Malaguit  Dredging  Company. 

Paracale  Bucket  Dredging,  Ltd. 

Philippine  Dredgers,  Ltd. 

Malagno  Placer  Co. 

Gumaos  Placer  Co. 

Le  Due  Mine. 

Mambulao  Placer  Co. 

Aside  from  the  above,  there  were  also  several  other  prospected 
claims  which,  according  to  indications,  will  start  operations 
within  a  short  time.  In  and  about  Mambulao  iron  deposits  were 
also  located  and  immediate  development  is  said  to  be  under 
serious  consideration  by  the  locators. 

Almost  all  of  the  above-mentioned  companies  are  operating 
placer  claims  and  a  careful  study  of  the  conditions  with  regard 
to  meeting  the  wood  consumption  of  the  dredges  was  the  main 
object  of  the  reconnaissance.  The  question  of  supplying  ade- 
quate amounts  of  timber  for  building  and  firewood  purposes 
has  been  the  serious  problem  of  some  of  the  miners  who  were 
not  fortunate  enough  to  have  an  abundant  supply  of  timber  on 
their  claims  for  development.    These  miners  have  to  resort  to 
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the  supply  of  firewood  for  fuel.  The  small  amount  of  coal  avail- 
able during  the  year  ran  to  such  prices  that  it  was  almost  pro- 
hibitive to  use  coal  and  for  this  reason  the  miners  had  to  depend 
entirely  upon  the  supply  of  firewood  to  keep  the  dredges  run- 
ning. For  this  purpose,  licenses  were  issued  to  allow  them  to 
operate  on  unoccupied  areas.  The  data  gathered  enable  this 
OflSce  to  decide  questions  raised  by  the  needy  miners  and  to  re- 
gulate the  operations  of  the  licensees. 

2.  Central  Region  of  Tayabas. — ^Due  to  the  opening  up  of  the 
southern  extension  of  the  Manila  Railroad  Company,  followed  by 
rapid  agricultural  and  commercial  development,  the  necessity 
for  a  more  thorough  knowledge  of  the  country  was  indispen- 
sable. To  meet  the  numerous  inquiries  of  the  public  with  regard 
to  possible  cutting  operations  and. vacant  agricultural  land,  the 
Bureau  of  Forestry  made  a  reconnaissance  of  the  central  region 
of  Tayabas  Province,  comprising  the  municipalities  of  Unisan, 
Pitogo,  Macalelon,  and  Mulanay,  on  the  southern  coast,  and  Gu- 
maca,  Lopez,  Calauag,  and  part  of  Guinayangan,  oh  the  Pacific 
coast.  This  reconnaissance  was  made  mainly  to  secure  informa- 
tion regarding  topography  and  forest  condition  of  this  region 
for  better  administration  and  for  the  proposed  establishment  of 
forest  and  agricultural  zones.  The  report  covering  this  area 
is  divided  into  two  main  headings ;  that  is,  the  study  of  the  high- 
land  forest  and  of  the  mangrove  swamps. 

Extension  of  Area  of  the  Highland  Forest — ^The  area  con- 
sidered as  highland  forest  in  this  region  is  approximately 
36,090  hectares  in  extent,  located  in  four  separate  blocks.  These 
four  blocks  of  forest  are  further  divided  into  ten  compartments, 
each  compartment  having  its  corresponding  field  data  which 
are  sufficient  to  appraise  the  importance  and  value  of  any  of 
the  particular  sections. 

Extension  and  Area  of  Mangrove  Swamps. — ^The  lowland  or 
mangrove  swamps  discussed  comprise  an  area  of  8,090  hectares 
and  have  likewise  been  studied.  The  information  acquired  re- 
garding their  forest  value  is  of  material  help  to  this  Office. 
These  swamps  are  also  located  in  four  separate  blocks,  and 
are  divided  into  fifteen  compartments. 

3.  Region  Between  Lavis  {north)  and  Salasa  (souih)'  Rivers, 
Masirdoc,  Zambales. — ^A  detailed  study  of  the  region  between 
Lauis  (north)  and  Salasa  (south)  rivers  of  Masinloc,  Zambales, 
was  made  during  the  year  1918.  The  study^was  mainly  to  secure 
as  much  information  as  possible  regarding  the  topography  and 
stand  of  timber  for  more  extensive  management  and  forest  util- 
ization.    The  proximity  of  this  region  to  the  timber  markets, 
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coupled  with  a  good  stand  of  timber,  attracted  the  attention  of 
lumbermen  for  the  information  of  whom  the  report  was  made. 
The  report  submitted  covering  this  region  was  grouped  into 
two  parts;  the  first  deals  with  the  general  description  of  the 
area,  while  the  second  deals  with  the  logging,  manufacturing 
and  shipping  facilities.  A  company  that  is  holding  an  ordinary 
timber  license  in  this  region  is  contemplating  taking  up  a  long 
term  concession  for  the  proper  development  of  the  timber  in- 
dustry in  this  region.  The  area  covered  by  this  sutdy  is  ap- 
proximately 16  kilometers  from  east  to  west  and  7  to  14  kilo- 
meters from  north  to  south. 

4.  Northern  Region  of  Ragay  Gvlf,  Ragay,  Ambos  Camari- 
nes. — ^The  territory  covered  by  the  reconnaissance  made  in  the 
northern  region  of  Ragay  Gulf  is  located  between  Ragay  and 
the  Tagcauayan-Labo  trail  in  the  Municipality  of  Ragay,  Am- 
bos Camarines.  It  comprises  an  area  of  approximately  70,800 
hectares  divided  as  follows: 

Commercial    forest hectares....  62,360 

Cogon   do. 4,460 

Brush   do 2,060 

Cultivated do ^...  1,920 

Total  do.... 70,800 

The  main  object  of  the  reconnaissance  was  to  secure  as  much 
information  as  possible  regarding  the  condition  of  the  country 
for  better  management.  In  this  region  there  are  small  sawmills 
operating  under  ordinary  timber  licenses,  and  in  order  to  manage 
their  operations  intelligently,  more  comprehensive  data  of  the 
actual  conditions  were  essential. 

5.  Coal  Region  in  Sibuguey,  Zamboanga. — A  forest  recon- 
naissance was  made  on  the  Sibuguey  Peninsula  for  the  purpose 
of  studying  the  timber  stand  for  better  management  in  connec- 
tion with  the  operations  of  the  National  Coal  Company.  The 
territory  covered  by  this  study  is  bounded  on  the  north,  by 
the  parallel  of  latitude  T"  42';  east,  by  Dumanquilas  Bay;  south, 
by  Locsico  and  Tantanang  Bays,  Canalizo  Strait,  north  of  Olu- 
tanga  Island;  and  on  the  west,  by  Sibuguey  Bay.  The  exb&at 
of  the  area  from  north  to  south  is  approximately  22  kilometers 
and  from  east  to  west  26  kilometers.  The  coast-lines  extend 
approximately  65  kilometers,  mostly  on  the  western  and  southern 
sides. 

The  area  is  estimated  to  be  45,600  hectares  or  456  square 
kilometers.  An  approximate  area  of  16,200  hectares  or  16.2 
square  kilometers  is  covered  with  commercial  forest;  25,200 
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hectares  or  25.2  square  kilometers,  with  non-commercial  forest 
in  which  brush  land,  grass  land,  marshes,  and  small  cultivated 
portions  are  included;  4,200  hectares  or  4.2  square  kilometers, 
with  mangrove  and  nipa  swamps,  occupying  an  area  along  the 
western  coast.  The  greater  part  of  this  peninsula  is  uninhab- 
ited and  not  often  visited  by  natives. 

The  hills  of  Sibuguey  and  Bailan  rise  abruptly  from  the 
western  coast  and  form  several  broken  chains  of  hills  ranging 
from  700  to  1,000  feet  in  elevation,  and  descending  to  the  Lu- 
tima  Valley.  These  hills'  from  the  principal  central  divide  be- 
tween the  north  and  the  south  parts  of  the  peninsula.  With 
the  exception  of  the  few  precipitous  slopes  in  the  Sibuguey  and 
Kaladis  Mountains,  the  hills  rise  gradually,  few  of  them  at- 
taining an  altitude  of  over  1,000  feet. 

6.  Kabibihan  Region,  Guinayangan,  Tayabas. — In  connection 
with  the  summer  camping  trip  of  the  students  of  the  Forest 
School  at  Los  Banos,  Laguna,  a  reconnaissance  party  from 
the  main  office  was  assigned  with  the  end  in  view  of  locating  - 
the  agricultural  and  forest  lands,  to  secure  as  much  informa- 
tion as  possible  for  a  better  exploitation  of  the  forest  and  at  the 
same  time  to  prepare  the  basis  for  the  establishment  of  forest 
zones  and  reserves.  The  timber  stand  covered  by  the  recon- 
naissance contains  approximately  2,000,000  cubic  meters,  which 
is  enough  to  furnish  the  mill  (Filipinas  Lumber  Co.)  operating 
in  the  locality  for  a  period  of  forty  years.  The  timber  consists 
largely  of  Yakal,  Apitong,  Guijo,  and  similar  species,  all  of 
which  are  at  present  in  demand  in  the  markets. 

The  area  consists  of  a  comparatively  narrow  strip  along  the 
coast  which  is  level,  a  much  larger  area  back  of  this  which  is 
rolling  and  an  area  in  the  upper  part  of  the  concession  which 
is  rough.  All  of  the  area  is  capable  of  being  logged  by  steam, 
except  some  of  the  flat  land  along  the  coast,  which  is  culled 
over  and  where  the  timber  is  too  scattered  to  warrant  the  use 
of  steam  logging  machinery. 

Taken  as  a  whole,  the  area  studied,  that  is,  the  region  within 
the  concession  of  the  Filipinas  Lumber  Company,  presents  a 
very  favorable  opportunity  for  steam  logging,  and  with  the 
opening  of  the  railroad  through  this  region  offers  better  pros- 
pects for  the  company. 

ADMINISTRATIVE  DIVISION. 

The  work  of  this  division,  having  charge  of  all  the  clerks, 
was  somewhat,  handicapped  during  the  year  because  of  the 
fact  that  many  clerks  have  passed  Civil  Service  examinations 
for  higher  rating,  while  the  Bureau  had  no  funds  appropriated 


68 

to  pay  the  salaries  called  for  under  their  new  Civil  Service 
grade.  As  a  result,  several  clerks  resigned  or  sought  transfers 
to  other  bureaus  of  the  Government  having  positions  vacant  in 
the  new  grades.  This  resulted  in  the  Bureau  being  exceedingly 
short-handed  as  far  as  clerks  were  concerned.  Another  factor 
from  which  the  Bureau  suffered  was  the  inability  to  obtain 
eligibles  from  the  Bureau  of  Civil  Service  for  positions  vacated 
by  clerks  having  obtained  higher  Civil  Service  rating.  At  the 
present  time  these  positions  are  vacant  and  the  work  is  being 
carried  on  by  the  remaining  clerks,  which,  at  best,  is  not  satis- 
factory. Furthermore,  the  increase  in  the  number  of  clerks 
has  not  been  in  proportion  to  the  work  necessitated  by  the  in- 
crease in  field  personnel  and  the  resulting  activities.  To  keep 
the  work  up  as  in  the  past,  it  will  be  necessary  to  increase  the 
number  of  clerks  and  to  allow  certain  elasticity  in  the  appropria- 
tion to  take  care  of  clerks  who  have  obtained  higher  Civil  Service 
ratings. 

GENERAL  SERVICE  SECTION. 

The  system  of  handling  correspondence,  which  was  instituted 
and  studied  last  year,  has  been  found  very  efficient,  relieving 
to  some  extent  the  pressure  of  work  on  certain  clerks  and  not 
interfering  with  the  routing  of  correspondence  and  work  of  the 
several  division  chiefs.  It  allowed  the  saving  of  time  for  mes- 
sengers who  were  put  on  quasi-clerical  work  to  help  out  the 
situation. 

RECORDS   SECTION. 

It  has  become  increasingly  difficult  to  hold  an  efficient  record 
clerk  because  of  the  salary  allowed.  The  chief  of  this  section, 
who  took  over  the  position  upon  the  resignation  of  the  former 
chief  in  1917,  resigned  because  of  better  opportunities  in  private 
work.  A  new  chief  was  appointed  from  another  Bureau.  Be- 
cause of  the  frequent  change  of  personnel  in  this  section,  since 
the  present  filing  scheme  requires  intimate  acquaintance  with 
the  subject  matter  of  the  correspondence,  which  is  identified 
in  this  Bureau  by  the  subject  dealt  with,  under  special  de- 
signation, it  is  found  necessary  to  introduce  a  system  whereby 
the  filing  and  recording  of  correspondence  will  be  made  less 
dependent  upon  the  changing  personnel,  and  it  is  planned  to 
institute  a  decimal  system  for  trial  this  coming  year. 

ACCOUNTING  SECTION, 

The  accounting  system  as  inaugurated  by  the  Bureau  of  Audits 
in  the  past  year  has  been  followed,  which  has  simplified  the 
work  to  some  extent.     The  personnel  of  this  section  has  been 
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augmented  in  view  of  the  fact  that  the  necessary  journals, 
ledgers,  and  other  records  of  account  which  were  formerly  taken 
care  of  by  the  Bureau  of  Audits  have  been  placed  in  the 
Bureaus  charged.  It  is  believed  that  with  the  increase  in  per- 
sonnel of  this  section,  the  requests  for  the  prompt  payment  of 
traveling  expenses,  etc.,  will  be  satisfied,  with  as  little  delay  as 
possible. 

PROPERTY   SECTION. 

During  the  past  year,  at  times,  certain  stocks  carried  in  the 
Bureau  ran  very  low,  due  principally  to  the  impossibility  of 
obtaining  material  and  equipment  from  the  United  States.  The 
entire  personnel  of  the  Bureau  was  again  cautioned  as  to  the 
necessity  for  the  greatest  economy  in  the  use  of  expendable  and 
nonexpendable  property.  As  stated  before,  practically  all  the 
equipment,  such  as  tables,  record  files,  etc.,  were  made  in  the 
Bureau's  workshop. 

STATISTICS    SECTION, 

The  work  on  statistics  of  forest  products  has  been  carried  on 
fairly  well  despite  the  handicap  of  a  lack  of  sufficient  personnel, 
and  it  is  hoped  that  as  soon  as  this  section  is  fully  staffed,  a 
system  of  devising  methods  for  securing  more  accurate  and 
complete  data  will  be  put  into  practice. 

LIBRARY  AND  TRANSLATING  SECTION. 

New  books,  catalogs,  trade  journals,  and  scientific  papers  were 
properly  filed  and  listed  upon  receipt.  All  items  of  interest 
to  the  Bureau  were  clipped  from  the  newspapers  of  the  Islands. 
All  journals  and  scientific  papers  of  permanent  value  were 
bound,  and  the  lumber  journals  of  1917  were  sent  out  to  the 
field  force.  The  matter  of  supplying  the  field  force  with 
readable  literature  is  being  studied,  as  many  of  the  outlying 
stations  have  not  the  advantage  of  using  books  from  the  school 
libraries.  Several  sets  of  journals  and  novels  were  furnished 
the  Forest  School,  through  this  section,  from  the  Philippine 
Library. 

PROPOSED    CHANGES. 

Due  to  the  increase  in  personnel  in  the  field  force  of  the 
Bureau,  it  is  thought  necessary  that  another  division,  which  will 
have  under  its  jurisdiction  the  finances  and  accounts  of  the 
Bureau,  be  created  at  the  beginning  of  next  year.  This  division 
will  relieve  the  Chief  Clerk  to  a  great  extent  and  will  allow 
him  time  to  concentrate  his  activities  on  the  execution  of  the 
administrative  work  of  the  Bureau.     The  new  chief  of  this 
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division  will  be  authorized  to  sign  for  the  Director  on  routine 
matters  concerning  finances^  accounts  and  property,  which  will, 
to  a  great  extent,  relieve  the  Director  of  this  work. 

CLASSIFICATION  OF  WORK. 

As  will  be  noticed  in  this  year's  report,  a  more  detailed  clas- 
sification has  been  instituted  in  figuring  the  cost  of  the  various 
classes  of  major  work  in  the  Bureau.  The  per  cent  of  cost 
has  been  decreased  to  quite  an  extent  in  certain  lines  and  in- 
creased considerably  in  others.  For  instance,  the  reconnaissance 
has  been  increased  over  last  year.  It  then  included  the  forest 
zone  work,  which  under  this  year's  classification  is  separated, 
showing  an  increase  in  what  is  essentially  forest  work.  Forest 
zones  were  separated  this  year,  inasmuch  as  the  cost  data  on  the 
future  forest  reserves  will  be  compiled  in  such  a  manner  that 
the  Bureau  will  be  in  a  position  to  give  the  exact  cost  of  all 
work  on  each  individual  reserve  when  proclaimed.  Land  cases 
and  private  woodlands  have  been  separated  from  the  general 
classification  "public  lands"  so  as  to  get  a  more  detailed  idea 
of  the  time  and  money  spent  on  this  special  work,  which  is 
becoming  increasingly  important.  The  classification  ''conces- 
sions" has  been  separated  from  the  classification  ''licenses"  for 
the  same  reason,  and  it  is  hoped  that  in  the  future,  as  work 
of  a  distinct  nature  becomes  of  sufficient  importance,  that  data 
as  to  cost  and  time  spent  will  be  compiled. 
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OOOPBRATION. 

The  policy  of  cooperating  with  other  government  agencies 
and  private  enterprises  to  the  fullest  extent  and  with  wery 
means  available  has  been  continued.  This  has  been  touched 
upon  under  other  headings  in  this  report. 

INCOMB. 

The  income  of  the  Bureau,  as  will  be  noticed  from  the  table 
in  the  appendix  during  the  past  year,  amounts,  from  the  latest 
figures  available,  to  ^50,691.61,  while  the  appropriation  of  the 
Bureau  last  year,  including  the  deficiency,  amounted  to  ^362,100, 
of  which  ^332,334.72  were  spent,  giving  a  percentage  of  expen- 
ditures to  revenues  of  51. 

REOOMMSNDATIONS. 

The  undersigned  wishes  to  again  repeat  the  recommendations 
made  in  last  year's  annual  report. 

The  illegal  occupation  of  public  land  to  be  punished  by  law. 

The  penalties  for  the  destruction  of  forests  to  be  nncrjaased. 

The  penalties  for  evading  the  payment  of  forest  charges  should 
be  materially  increased  for  the  second  offense. 

The  illegal  cutting  of  forest  products  should  be  clas^das 
theft  and  treated  as  such. 

Section  1520  of  the  Administrative  Code  should  be  changed 
to  require  the  payment  of  forest  charges  on  all  forest  products 
cut  or  gathered,  whether  removed  from  the  forest  or  not,  be- 
fore a  license  expires. 

Efiicient  means  for  the  eradication  of  water  hyacinth  should 
be  instituted. 

Forest  guards  should  be  forbidden  to»  have  any  pecuniary 
interest  in  forest  products. 

The  Bureau  of  Forestry  should  be  given  positions  for  quali- 
fied surveyors  to  do  the  urgent  survey  work  on  forest  reserves. 
Cooperation  with  the  Bureau  of  Lands  as  recommended  under 
the  Division  of  Forest  Lands  and  Maps  should  be  instituted. 
An  attorney  of  the  Bureau  of  Justice  should  be  assigned  wholly 
to  the  legal  work  of  this  Bureau.  Provincial  fiscals  to  take 
more  interest  in  forestry  cases,  especially  in  the  presentation 
of  evidence. 

It  is  recommended  that  the  present  system  of  the  disposal  of 
public  lands  be  changed,  inasmuch  as  at  present  lands  are 
selected  by  individuals,  settled  and  cultivated  to  some  extent, 
before  surveys  have  been  made,  and  it  is  next  to  impossible 
to  guard  the  interests  of  the  Government  along  conservation 
lines  as  long  as  this  system  is  followed.    Conflicts  are  constantly 
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being  ^igendered  between  neighboring  settlers  as  well  as  with 
the  Government.  No  provision  is  made  for  possible  rights-of- 
way  by  the  Government  for  roads,  etc.,  in  new  areas  and  it 
is  a  well-known  fact,  brought  out  by  several  investigations 
throughout  the  world,  that  the  individual  in  general  is  not  com- 
petent to  select  land  for  his  own  best  interest  or  that  of  the 
Government.  It  is  recommended  that  the  Government  insti- 
tute ias  soon  as  possible  a  system  of  surveying  land  before  set- 
tlement, as  is  now  being  done  in  some  of  the  agricultural  colonies. 

Provision  should  be  made  for  a  permanent  forest  guard  force. 
An  increase  in  the  clerical  personnel,  not  only  in  number  but 
also  in  salaries,  is  essential.  Provision  should  be  made  for  a 
systematic  reforestation  and  reconnaissance  on  a  large  scale. 

For  the  Forest  School  and  the  Division  of  Investigation  addi- 
tional buildings  are  necessary  as  well  as  additional  equipment 
to  adequately  give  the  higher  course  and  carry  on  ivestigative 
work.  Additional  cottages  are  necessary  for  the  housing  of 
the  students  and  personnel  of  the  School  and  the  Division  of 
Investigation. 

Personnel. — As  stated  last  year,  the  demand  for  forest  offi- 
cers of  the  Bureau  of  Forestry  in  the  Orient  has  again  been 
felt,  and  is  strongly  recommended,  that  the  salaries  be  placed 
on  the  same  basis  as  all  other  scientific  branches  of  the  Govern- 
ment; that  the  amount  of  per  diems  now  received  by  the  rangers 
be  Increased,  necessitating  a  change  in  the  Administrative  Code ; 
that  field  clothing,  especially  shoes,  blankets,  mosquito  nets  and 
khaki,  be  bought  by  the  Bureau  and  sold  to  the  men  in  the 
field  at  cost. 

It  is  further  recommended,  that  game  and  fish  legislation 
to  be  made  stricter  and  entrusted  to  forest  officers  for  adminis- 
tration. 


K^.  KJr* j-^^O-JulCt^/^^ 


Director  of  Forestry. 
The  Secretary  op 

:  Agriculture  and  Natural  Resources, 

Manila. 
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Tabui^  No.  8. — Reveimes  derived  from  the  scUe  of  forest  producta  and  ex- 
penditurea  of  the  Bureau  of  Forestry  since  its  orgaimationr  April 
H.  1900. 


Fiscal  Yew.— 


1901  to  1906 

1907 

1908 

1909 

1910 

1911 

1912 

1918 

1918  (July  to  Deeember  81) 

1914 - 

1915-.. 

1918- 

1917 

1918 

Total 


* 

Revenue. 

Expense. 

Surplus. 

Expense. 

Percent. 

P2. 268. 691 

ri.  118. 887 

M.  148. 704 

48 

191.080 

106.060 

86.080 

66 

211,671 

107.242 

104.889 

61 

26US80 

116.049 

186.381 

46 

271.582 

162. 161 

119.421 

86 

884.768 

160.476 

174,287 

48 

864.686 

200.840 

168.846 

17 

890.664 

227.048 

168.616 

69 

160.918 

141, 181 

19,782 

88 

442.661 

266.990 

186,671 

68 

426.817 

274.176 

161.641 

64 

494.447 

286.706 

208.789 

86 

686.828 

281.126 

866,202 

68 

660,692 

884,864 

816^488 

51 

6.986.174 

8,760.188 

8,226,086 

68.88 
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Tablb  No.  5.— Timber  licensea  m  force  during  fiscal  year  1918  (Jamuary  1 

U>  December  SI,  1918.) 


Timber  licenses. 

Gratuitous  liceo 

sea. 

• 
g 

If 

a 

3 
...... 

20 

8  . 
•^  • 

I 

42 
8 

26 
7 

42 

1^ 
6a  . 

111 

60 
26 
60 
2 
88 

For  1,000  cubic  meters 
and  over. 

i 

s 
3 

Total  commercial 
licenses. 

For  perso- 
nal use. 

1 

s 

0, 

1 

8 

1 
4 
1 
4 

Province. 

"  "46' 
21 

6 

1 

• 

1 

Si 

16 
92 
21 

Total. 

Abn - 

92 
44 

96 

9 

97 

18 

Albay 

10 
6 

""i" 

134 

AmbosCamarines 

Antique 

CC 

Bataan 

21 

1 

s 

Batanes 

Batanffas.... 

8 

14 

2 

6 

29 

11 
10 
61 
108 
46 

1 

20 
24 
66 
116 
77 

"48 

14 

2 
22 
16 
19 

4 

2 

Bohol 

8 

5 

10 

6 

...... 

3 

» 

8 
6 
2 

29 

Caffayan 

75 

Capis 

24 

Cavite 

Cebu 

11 
86 
14 

8 
62 
88 

8 
61 
19 
19 

6 

10 
26 

2 
8 

28 
64 
14 
88 

11 
20 
12 

1 
49 

6 
24 

68 

1 

2 

19 
...... 

"14" 

20 

2 
9 

4 
1 
8 
2 

2 

S4 

Ilocos  Norte 

» 

IlocosSur -- 

17 

Iloilo 

28 
32 
48 

6 
76 
66 

7 

9 
1 



29 
...... 

18 
19 
83 

1 
60 
14 

4 
18 
88 
21 
11 
62 
61 

8 

11 

140 

80 

2 

2 

Isabela 

84 

71 

Laguna ....     .   ,   , 

2 

78 

9 

188 

86 

28 

17 
1 

27 

La  TTnion  ... 

34 

Leyte 

Mindoro  

Misamis _ 

Department  of  Mindanao  and  Sulu: 

Asrusan 

Bukidnon 

7 

12 

2 

2 



192 
70 
47 

87 

8 

1 
2 

2 

1 

m 

72 
42 

Cotabato 

8 
84 
11 

1 
38 
96 
21 
16 
18 

9 
17 

1 
28 
13 

6 
68 
64 
46 

4 

60 
14 

4 
1 
2 
8 
16 
8 
2 

7 

Davao 

"''...         64 
1|        14 

1        12 

2  1        68 
2        127 

66 

8 
8 

1 

4 

10 

2 

1 
2 
1 
4 
8 
8 

...... 

3 

T^anao 

3 

Sulu 

I 

Zamboansa 

9 
7 
82 
...... 

12 

62 
28 
12 
24 
4 
4 
80 

76 
SS 

NuevaEcija 

46 

Nueva  Vizcaya 

17 

25 

Occidental  Neffros 

11 

1 

84 

2 

1 

2 

76 
24 
66 
16 
112 
84 

U 

Oriental  Nerros  ...                    ... 

17 

Palawan...... .-_. 

26 

Pamnanm 

S 

81 
2 

1 
119 

6 

18. 
18 
46 
19 

16 
1 

12 
36 
87 
29 
48 
6 

S7 

RIsal 

A 

Romblon. .. _--. .,.-.-- 

-  .... 
1 
6 
6 
4 
1 
84 
14 

18 

2 
4 

8 
S 

1 
6 
8 

1 

*""i6" 
1 

'  "5" 
1 

16 

Samar i 

120 

1» 

Sorsogon 

180 
68 
16 

226 
68 

106 

61 

Tarlac 

6 

Tayabas 

59 

Zambales 

2S 

All  provinces... ' 

...      :    ! 

1 

" 

1 

Total 1 

970 

1.800 

284 

10 

2,614 

649 

990 

m\ 

eo 

1.845 

Nora.— In  Cagayan,  Isabela,  Nueva  Vlxeaya.  La  Union.  Abra.  Mountain  Provfnee^  Doeoi 
Sur,  Pangasinan,  and  Nueva  Eclja,  1.014  licenses  were  issued  for  bufldins  tobaebo  eariof 
hou 
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Table  No.  7. — Minor  product  licenses  in  force  during  fiscal  year  1918 

(January  1  to  December  SI,  1918), 


Province. 

Fire- 
wood. 

Char- 
coal. 

Pye- 
wood. 

Tan- 
barks 
and 
dye 
barks 

Wood 
oils. 

Al- 
;maci- 
fira  re- 
sins 
and 
oth- 
ers. 

Gut- 

U 
per- 
cha. 

Rattan 

and 

dili- 

man. 

Goffo. 

Oth- 
ers. 

3 
2 

t 

Total. 

Abra 

24 
66 
80 
6 
51 

1 

7 

12 

1 
1 

1 

18 
64 
203 
80 
98 

-...„ 
"21" 

47 

Albay 

1 

118 

Amboe  Caxnarinei 

1 : 

1 

. . 

20  : 

822 

AntiqiM... _-.-. 

89 

Batiuin  . 

12  1 

1 

_-_-.- 

4 

182 

JUktmnfm 

1 

Batanffas 

17 
27 

6 

89 
67 

7 
48 
14 

9 
49 
18 
18 

4 
48 
66 
12 

6 

1 

2 
2 

------ 



8 

7 

29 

BoholT 

f 

-. 

29 

18 

3 
87 

1 

80 
118 

26 
8 
7 
6 

6 
1 

...... 

i" 

2 
1 

4' 

19 
12 

67 

CTaffayan       

1 
1 

3 

3 

1 

196 

Capiz 

89 

Cavlte  - - 

1 

11 

Cetm 

10   

2 

1 

8 

19 

68 

Iloeoa  Norte 

26 

nooosSnr 

1 
6 

""is' 

...... 

1 

4 
6 
2 

88 

Iloilo 

19 
81 
26 

1 

129 

IsabeU 

66 

Tras^ina 

6 

1     '  "" 

6 
1 

"'28' 

20 

""43" 
1 

71 

I^  ITnimi 

1 

1 
8 

89 
2 

7 

Leyte 

1 
4 

2 

1 

2 

62 

81 
20 

36 
18 

6 
19 

7 

162 

MiDdoro 

204 

MfM^mU        . 

-_.--. 

84 

aiid  Snln: 

1 

1 

• 

41 

Bukidnon 

1                     ~ 

18 

GSotabato 

7 

60 
14 

9 
80 
28 
28 

6 
82 
18 
68 

9 
62 
82 

6 
88 
78 
28 
11 
181 
69 

1 

10 
1 

8 
...... 



6 

21 

Davao 

6 

1 

......        1 

86 

1 

3 
6 

26 
1 
2 

1 

80 

Suln 

14 

8 
1 
8 

1 

...... 

7 
5 

1 

9           68 

182 

Mountain  Provinoe 

NuevmBcija -. 

69 
61 

1 

292 

69 

88 

6 

6 
22 

8 
83 
98 
81 

9 

162 

48 

""as 

2 

96 
128 

Nii0VB  Vizcaya  - 

7 

Oeeidental  Neffroe 

7 

80 

1 

...... 

8 

46 
11 
11 

18 
16 

484 

Oriental  Neffros 

109 

46 

27 

174 

PampAnga 

7 
6 
8 

21 

4 

8 
8 

1 
3 

11 
6 
1 

50 
6 

3 
10 
1 
...... 

1 

7 

22 

18 

2 

I 

2 
2 
6 
1 
24 

90 

Rizal 

...... 

4 
2 

1 
8 

76 

28 

Samar 

1 

181 

6 
2 

4 
14 
12 

2 

2 

1 

201 

Sorisao 

70 

Tar1«4? 

88 

TayalHW. „     .. 

1 
...... 

49 
6 

.  . — .  ■ 

442 

Z#^h«1«9. 

160 

Total 

1 

1.461 

131 

28 

280 

46 

211 

16 

1.916 

244 

199 

4. 519 

82 


Table  No.  8. — Statement  showing  the  quantity  and  value  of  minor  foreti 
products  exported  during  the  fiscal  year  1918  {January  1  to  December 
SI), 


Kilos. 

Value. 

Copal  (almacisa): 

United  States 

488,441 

8,000 

66.682 

4,iM» 

pU6.iei 

Spain 

L2O0 

British  East  Indies 

10.208 

Australasia .        , 

1.2(7 

Total 

507.116 

188.821 

Elemi  (pili  resin): 

United  States 

17.186 

9.828 

Gutta-percha: 

British  East  Indies 

2,884 

2.007 

Rubber: 

United  States - 

84.070 
416 

7i710 

British  East  Indies 

H» 

Total 

84.486 

7fi.2I0 

Lumban^:  (candle  nut)  oil: 

United  States 

184.428 

• 
129. 8S8 

Sappan  wood  (sibukau) : 

China 

887.186 
482.684 

81  IK 

Hon^rlcona: 

€2.501 

Total 

819.720 

62.601 

Total _ 

mn 

83 

Table  No.   9. — Statement  of  appropriation  and  expenditures  Bureau  of 

Forestry  {January  1  to  December  SI,  1918), 

Appropriation : 

Act  No.  2727 f339.800.00 

Deficiency  Appropriation  Act  JNo.  2788 12,800.00 

Total  f 862,100.00 

Expenditures : 

Salaries   and   wages 237,681.68 

Furniture  and  equipment ~ 8,000.00 

Travelins  expenses  of  personnel 48,129.88 

Rentals  of  buildings  and  grounds 8,110.43 

Freight,  express,  and  delivery  service ~ —  2,000.00 

Printing  and,  binding  reports,  documents  and  publications 6,000.00 

Postal,  telegraph,  and  cable  service. 4,498.78 

Illumination   and   power  service -. 1,667.26 

Plant   and   equipment   repair   service ~...  1,287.38 

Contingent  service ., 1,411.80 

Consumption  of  supplies  and  materials 24,704.69 

Travel  expense  of  persona  not  Government  employees «...  98.00 

Total  expenditures - 882,884.74 

Balance  January  1,  1919 19,766.26 

Appropriation  for  Cebu  reforestation   (Act  No.  2649). 

Balance  January  1,   1918 2.914.41 

Expenditures : 

Salaries  and   wages _ 1,046.41 

Furniture   and   equipment 1.66 

Traveling  expenses   of  personnel 248.28 

Rentals  of  buildings  and  grounds 6.50 

.Freight,   express,  and  delivery  service 82.96 

Postal,  telegraph,   and  cable  service 9.76 

Equipment  repair  service. 0.46 

Consumption  of  supplies  and  materials 674.24 

Total  expenditures 1,919.14 

Balance  January  1,   1919 996.27 

Appropriation  for  construction  of  six  forest  stations    (Act  No.  2786) 6.000.00 

Expenditures   1,482.76 

Balance  January  I,  1919 8,617.24 

Appropriation  for  road  construction,  Los  Baf&os.    (Act  No.  2786) 10,000.00 

Expenditures   ^  nfio.81 


Balance  January  1,  1919 ., 7,939.19 

Statement  of  Bureau  of  Forestry  appropriations,  expenditures  and  revenues  for 
fiscal  year  1918: 

Appropriations    866.014.41 

Revenue  660,691.66 

Expenditures    834,268.88 

Surplus    816,487.78 

Percentage  of  expenditures  to  revenue .51 
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ANNUAL  REPORT  OF  THE  DIRECTOR  OF  FORESTRY 


Manila,  February  21,  1920. 
Sm :  I  have  the  honor  to  submit  herewith  the  Annual  Report 
of  the  Bureau  of  Forestry  for  the  fiscal  year  1919,  covering  the 
period  from  January  1  to  December  31,  1919. 

LBGISIiATIOX 

Durin^r  the  past  year  few  bills  touching  upon  forestry  mat- 
ters were  introduced  in  either  house  of  the  Legislature. 

Further  changes  in  the  wording  and  certain  additions  were 
proposed  by  this  Bureau  for  Chapter  47  (known  as  the  Forest 
Law)  of  Act  2711,  which  latter  is  the  Administrative  Code  of 
the  Philippine  Islands.  Also,  this  Bureau  cooperated  with  the 
Bureau  of  Internal  Revenue  in  requesting  changes,  and  discuss- 
ing possible  changes,  in  the  sections  of  the  Administrative  Code 
under  the  heading  of  the  Bureau  of  Internal  Revenue  which 
treat  of  forest  products. 

.Special  legislation  was  proposed  by  this  Bureau  for  the  regu- 
lation of  fisheries  and  touching  the  game  laws  of  the  Islands. 
Particular  attention  in  respect  of  legislation  was  given  to  the 
question  of  grazing  on  public  lands.  This  has  become  a  con- 
siderable problem,  there  being  as  yet  no  sections  of  the  afore- 
said Forest  Act  applicable  to  the  regulation  of  grazing. 

PERSONNBIi 

Given  the  present  high  cost  of  living  and  considering  in  com- 
parison therewith  the  range  of  salaries  of  the  personnel  of  the 
Bureau,  the  most  important  question  in  the  Bureau  at  the 
present  time  is  the  salary  paid  our  men — ^particularly  the  in- 
sufficient compensation  available  for  the  rangers.  It  has  been 
most  difficult  to  hold  to  this  service  rangers  of  training  and  of 
worth  proven  in  experience,  for  numerous  requests  have  been 
made,  by  foreign  governments  and  by  private  entities  in  the 
Orient,  for  Filipinos  of  our  trained  personnel,  and  it  has  been 
the  policy  to  accede  to  such  requests  as  far  as  was  possible  with- 
out crippling  our  own  service.  The  question  of  higher  technical 
personnel  is  also  most  pressing.  Salaries  for  technically  trained 
foresters  (who  usually  have  more  than  one  university  degree) 
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are  not  paid  in  proportion  to  their  work  and  the  expert  knowledge 
required  of  them.  Division  chiefs  are  still  on  the  same  salary 
basis  as  four  years  ago ;  while  salaries  paid  in  other  bureaus  are 
in  general  higher  than  those  paid  in  the  Bureau  of  Forestry. 
Division  chiefs  should  obtain  at  least  9^,000  per  annum;  with 
the  smaller  salaries  paid  for  foresters,  it  is  practically  impossible 
to  obtain  trained  men  from  the  United  States.  No  Filipinos 
trained  in  special  forestry  lines  are  available  at  the  present  time 
and  those  at  present  studying  in  the  United  States  will  not  be 
available  for  three  or  four  years,  and  even  these  men,  when 
they  return,  will  have  to  obtain  practical  experience  before  being 
able  to  take  over  positions  now  being  held  by  experienced  Amer- 
ican foresters.  Several  nien  in  this  office,  besides  being  for- 
esters, are  trained  engineers  and  in  point  of  ability  could  very 
easily  take  hold  of  any  district  engineer's  position  in  the  Bureau 
of  Public  Works,  where  higher  salaries  are  offered. 

Again  during  the  year  1919  sickness  has  been  widely  prevalent 
among  the  men  of  the  field  force  and  this  has  been  a  contributing 
factor  in  resignations.  For  other  reasons,  also,  applications 
for  transfer  and  resignation  have  increased,  yet  were  generally 
refused,  as  no  men  were  available  to  carry  on  the  work.  All 
this  has  made  the  position  of  the  Director  a  difficult  one,  and  the 
recommendations  and  statements  made  in  the  report  of  last  year 
in  regard  to  this  matter  still  hold  good. 

The  following  changes  in  personnel  have  occurred  during  tiic 
year :  The  temporary  lumber  inspector  of  this  Bureau  resigned 
and  went  to  the  United  States  and  a  forester  of  this  Bureau  was 
appointed  to  this  position.  One  ranger-sealer  took  leave  of 
absence  and  went  to  the  United  States  to  take  up  advanced 
forestry,  and  it  is  believed  that  he  will  not  return  for  at  least 
three  years.  Two  rangers  were  dismissed  for  the  good  of  the 
service  and  five  resigned.  Of  these  latter,  one  took  up  the  study 
of  law,  three  went  into  business  for  themselves,  the  fifth  ac- 
cepted employment  with  a  commercial  firm. 

The  following  appointments  were  made  during  the  year: 
Messrs.  Otto  W.  Pflueger  and  Ljrman  H.  Taft  were  appointed 
foresters  of  this  Bureau.  (Mr.  Pflueger  has  had  six  years'  ex- 
perience as  Instructor  in  forestry  in  a  University  in  the  United 
States,  besides  having  been  with  the  forestry  regiment  in  Prance 
during  the  late  war.)  During  the  year,  nineteen  graduates  of 
the  Forest  School  were  given  appointments  as  rangers.  Assist- 
ant Forester  Florencio  Tamesis  was  granted  a  scholarship  in 
lumbering ;  Forest  Supervisors  Nazario  Penas  and  Felix  Franco, 
scholarships  in  logging  engineering  and  forest  management, 
respectively,  and  Ranger  Luis  J.  Reyes,  a^istant  to  the  wood 


expert^  a  scholarship  in  wood  technology,  all  three  of  these 
being  sent  to  different  universities  in  the  United  States. 

The  entire  force  on  December  81»  1919,  was  made  up  of  20B 
employees  having  classified  status  and  101  employees  rated  as 
temporaries. 

The  classified  force  consisted  of:  1  Director,  9  foresters,  1 
dendrologist,  1  lumber  inspector,  1  wood  expert,  2  assistant 
foresters,  6  forest  supervisors,  128  rangers,  9  draftsmen,  45 
clerks,  and  3  messengers.  The  temporary  employees  were:  1 
temporary  ranger,  1  proof  reader,  5  nurserymen,  7  laborers,  5 
carpenters,  2  varnishers,  72  guards,  2  watchmen,  5  janitors, 
and  1  chauffeur,  making  a  grand  total  of  307  employees. 

ORGANIZATION 

A  new  division,  designated  the  Division  of  Accounts  and  Prop- 
erty, was  created,  as  required  by  the  increase  in  the  volume  of 
financial  and  property  work,  it  being  necessary  to  give  the  Chief 

Clerk  more  time  to  devote  to  the  duties  appertaining  to  his  posi- 
tion both  in  respect  of  administration  and  with  a  view  to  en- 
abling him  systematize  the  clerical  work  of  the  Bureau,  which 

systematization  was  greatly  needed,  duls  to  the  continuing  in- 
adequacy of  the  clerical  personnel. 

Two  new  sections  were  organized  under  the  Division  of  Torest 
Management. 

EFFICIENCY 

The  general  efficiency  throughout  the  Bureau  can  not  be  said 
to  have  materially  increased,  this  principally  owing  to  the  fact 
of  the  increased  volume  of  work  and  the  question  of  personnel. 
Such  sickness  as  was  generally  prevalent,  as  stated  above,  could 
not  be  conducive  to  any  added  efficiency.  Field  work  has  been 
carried  on  to  the  utmost  possible  extent  with  the  personnel 
available,  yet  with  the  tremendous  increase  of  work  during  the 
year,  it  had  of  necessity  to  be  held  up  because  of  lack  of  phys- 
ically effective  workers.  The  inadequacy  in  number  of  the 
clerical  help,  above  referred  to,  also  could  not  tend  toward  any 
increase  in  efficiency,  but  it  is  gratifying  to  be  able  to  state  that 
the  clerical  force  has  shown  loyalty  and  esprit  de  corps  in  en- 
deavoring to  carry  on  by  assuming  increased  duty,  necessitating 
frequent  overtime  work.  The  undersigned  feels,  however,  that 
a  more  or  less  continual  overloading  of  underpaid  clerks  must 
finally  result  in  a  decreased  efficiency  throughout  the  entire 
organization. 

DIVISION  OF  FOREST  MANAGEMENT 

The  Division  of  Forest  Management  is  charged  with  the  use 
and  protection  of  the  public  forests  of  the  Philippines.     The 
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work  of  this  division  consists  in  issuing  licenses  for  forest 
products ;  inspecting  the  operations  of  licensees,  and  supervising 
the  work  of  all  field  men.  At  the  end  of  the  year  there  were  on 
the  rolls  of  this  division  the  following  employees:  the  Division 
Chief,  an  Assistant  Chief,  four  foresters,  one  assistant  forester, 
six  forest  supervisors,  one  hundred  and  seventeen  rangers,  and 
thirty-three  guards.  In  addition  to  these,  there  were  six  clerks 
in  the  license  section. 

Of  the  above  named,  the  assistant  forester  and  two  forest 
supervisors  are  on  leave  of  absence  in  the  United  States,  where 
they  were  sent  as  pensionados  of  the  Philippine  Government. 

During  the  year  two  new  sections  were  organized  in  the  Di- 
vision of  Forest  Management :  ( 1 )  A  section  of  Inspection,  under 
the  direct  charge  of  the  assistant  chief  of  the  division,  in  which 
were  enrolled  five  of  the  forest  supervisors.  This  section,  as 
its  name  indicates,  is  designed  to  insure  the  supervision  and 
control  of  the  work  of  the  field  men  by  means  of  frequent  in 
spections.  (2)  A  special  permits  section  under  a  forest  super- 
visor whose  work  consists  of  supervising  the  handling  of  ap- 
plications and  granting  of  special  permits  for  the  use  of  forest 
lands,  such  as  pastures,  saltworks,  fishponds,  etc.,  as  provided 
in  section  1888  of  the  Administrative  Code,  and  of  attending 
to  the  leasing  of  mangrove  swamps  by  contract. 

Owing  to  the  lack  of  personnel  for  the  proper  administration 
of  the  several  forest  districts,  due  to  sickness,  absence  on  ac- 
crued leave,  and  to  the  formation  of  a  large  party  for  reconnais- 
sance work  in  Davao,  it  was  not  possible  to  push  the  work  of 
leasing  the  mangrove  swamps  under  special  license  agreements. 
However,  the  organization  of  the  special  permits  section  in  the 
latter  part  of  the  year  revived  this  project  and  gave  it  new  life, 
and  it  is  now  hoped  that  this  work  can  be  carried  on  without 
any  setback. 

FOREST  DISTRICTS 

The  present  subdivision  of  the  Philippines  into  thirteen  for- 
est districts,  or  administrative  units,  has  proven  so  satisfactory 
that  no  change  was  called  for  during  the  past  year. 

However,  due  to  an  increase  in  personnel,  it  became  possible 
to  assign  rangers  to  establish  the  following  new  stations  in 
the  indicated  Districts. 

Bang^ued,  Abra  Province District  No.    2. 

Tagudin,   Amburayan   Subprovince   District  No.    3. 

Katabaiigan,  Ragay,  Ambos  Camarines District  No.    6. 

Virac,   Catanduanes   District  No.    6. 

Laoang,   Samar  ....  District  No.  10. 


INSPECTION 

During  the  year  1919,  detailed  inspections  by  the  supervis- 
ing personnel  of  the  Manila  office  have  been  made  in  all  thirteen 
districts— covering  32  stations. 


Dis- 

tiiot 

No. 


t 
8 


StetUrn. 


(Sebaffu«  .... 
jllagaa 

lAiwrri 

Vigaa 

Bcffuio 

BftiroinlNiiis . 
DaflropMi .... 

Cabanatuaa 

Cuyapo 

Daflrnpan 

Cabftnatnan . 

Cuyapo 

Lm  BaftM... 


8 

9 

10 


11 


22 
18 


1 


Naga 

Gataballsan 

Naga 

Leffaspl 

Naca 

Lagaapi 

Paraeale 

CadiE 

Fabrica 

Iloilo 

New  Washington 

Zamboanga 

Dapitan 

Kolambugan 

Davao _ 


Sariffao 

Norsagaimy 

Moron 

Orani 

Limay 

do 

Oranl 

Moron ...... 

Norzagaray 


Duroagaete. 


Intpaetad  by— 


BuaaaTentura. 

do 

do 

do 

do 

Direetor 

BuenavantwB. 

Pefiat 

Direetor 

do 

do 

AlYar«a 

.....do 

do 

DIreotor 

Pray 

Pofiai 

Buenaventura. 
do 


do... 

Pefias... 

do... 

do... 

Snyat ... 

do... 

do... 

.....do... 
Direetor. 
.....do... 

do... 

Medina.. 


Director 

Pefias 

Franco 

do 

do 

Dtroctor 

Buenaventura. 

do 

Alvares  


Director. 


t»19. 


Oet.  18-19.... 
Oet.  88-84.... 

Oct.  86 

Oct.  87-Nov. 

Nov.  8 

June 

Oct  18-14..., 

July  1 

Jane 

do 

do 

Julyl 

do 

do 


Marehl 

May  8  and  July. 

Dec  15-19 

Dec.  1918 

Dec.  1918 

March  21 

March  80 

Mayl 

Deo.  18-18 

Dec.  16 

Dec.  18 

Dec.  81 

Mayl 

do 

do 

do 


April  80 
May  80.. 
Jan.  25.. 
May  1... 
July  1 .. 


Sept.1. 
do  . 

Aug.  1. 


port. 


1 
1 
1 

1 


1 
1 


The  foregoing  table  shows  that  there  were  more  forest  dis* 
tricts  inspected  in  1919  than  in  the  past  year. 

These  inspections  not  only  are  made  the  occasion  for  thorough 
verification  of  the  activities  of  the  several  employees  of  the 
Bureau . making  up. the  field  force,  but  measures  are  taken  to 
increase  their  efficiency,  by  clear  explanations  of  the  policy  of 
the  Bureau  in  the  respective  lines  of  work,  as  well  as  by  as- 
sistance in  systematic  arrangement  of  the  records  and  files  of 
field  offices  the  same  as  those  of  the  Manila  office. 

It  is  hoped  that  with  the  availability  of  the  eight  supervisors 
provided  for  by  the  1920  budget,  each  forest  district  can  be  given 
adequate  inspection  at  least  twice  during  the  present  year. 

LICENSE  STATISTICS 

During  the  year  1919,  ordinary  timber  licenses  increased  436 
in  number  over  those  issued  in  1918,  a  total  of  2,950  being  in 
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force  at  the  end  of  the  year.  (This  does  not  include  those  which 
were  returned  or  cancelled.)  The  increase  is  found  to  be  quite 
eyenly  distributed  throughout  the  different  license  classes. 

In  respect  of  gratuitous  licenses,  there  was  a  decrease  of  430 
in  the  number  issued  during  1919.  This  diminution  occurred 
in  the  category  of  licenses  for  personal-use  cutting  outside  of 
communal  forests,  and  undoubtedly  was  due  to  the  availability 
of  machine-sawn  lumber  and  the  excessively  high  cost  of  hand 
sawing. 

Of  licenses  covering  minor  forest  products,  a  total  of  5,179 
were  issued  in  1919,  an  increase  of  660  over  the  previous  year. 
Firewood  licenses  showed  the  largest  increase,  those  for  rattan 
coming  next. 

OFFENSES  OF  LICENSEES 

Two  new  causes  of  trouble  in  the  management  and  control 
of  the  timber  and  firewood  licenses  seemed  to  have  reached  max- 
imum development  during  the  past  year.  These  were:  (1) 
Trading  in  licenses,  and  (2)  the  attempts  by  licensees,  or  persons 
interested  in  a  license,  to  enlarge  their  territory  to  the  prejudice 
of  adjacent  licensees. 

Of  these,  the  first  had  reached  considerable  proportions,  as 
local  capitalists  were  readily  induced  to  make  loans  on  the  secur- 
ity of  licenses  because  of  the  large  margin  of  profit  on  the 
forest  products  concerned.  Later,  when  they  would  attempt  to 
collect  the  debt,  they  in  many  cases  found  that  a  given  licensee 
had  at  the  same  time  become  involved  with  as  many  as  half  a 
dozen  different  persons.  As  soon  as  a  creditor  realized  his  po- 
sition, he  would  hasten  to  the  Bureau  of  Forestry  and  apply  to 
get  the  license  transferred  to  himself.  This  would  require  an 
investigation  and  much  long  drawn  out  correspondence  before 
the  case  could  be  settled. 

The  second  cause  of  trouble  is  the  more  difficult  to  resolve 
(unless  it  happens  that  one  of  the  licenses  involved  is  actually 
and  clearly  guilty  of  a  violation  of  the  Forest  Laws  or  the  Bureau 
of  Internal  Revenue  Regulations),  because  usually  it  leads  to 
recriminations  and  countercharges  between  the  licensees  in- 
volved, which  charges  require  careful  investigation.  It  usually 
develops  that,  while  .all  the  parties  concerned  may  be  guilty 
of  minor  violations  of  the  law,  such  violations  are  not  sufficiently 
serious  to  warrant  more  drastic  action  than  a  reprimand. 

Despite  the  very  much  greater  number  of  inspections  made, 
there  has  been  a  marked  reduction  in  the  amount  of  wasted  and 
abandoned  timber  reported,  and  this  condition  is  undoubtedly 
due  partly  to  the  greatly  increased  price  of  all  forest  products, 
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and  partly  to  a  realization,  on  the  part  of  the  licensees,  that 
their  operations  are  now  almost  certain  to  be  inspected. 

OFFENSES  OF  NON-LICENSEES 

There  have  been  very  few  complaints  received  during  the 
past  year  of  illegal  cutting  by  non-licensees.  This  is  attribut- 
able partly  to  the  increased  efficiency  of  the  patrol  work  and 
the  inspection  of  barrios  by  the  forest  guards  and  partly  to  the 
increased  supervision  given  to  their  cutting  areas  by  the  ma- 
jority of  licensees. 

caiAgins 

The  number  of  illegal  caingins  reported  during  1919,  as  com- 
pared with  1918,  shows  a  decrease  of  173.    The  number  of 

Caingin  reported  during  the  fiscal  year  1919,  {Jamuiry  1  to  Deeember  SI, 

1919). 


Raported  by— 

TotaL 

Acted  on. 

Pkovince. 

Fcrfaat 
officer. 

Munid- 
palpre- 
■idant. 

Con- 
victed. 

Acqnit- 
ed. 

Total. 

Abcm 

Allwy  — 

18 
86 

18 
89 

18 
8 

1 
1 

14 

AniboffOiuiifKrfn^s.  ^^..^^^..^^.  *    ....... 

4 

4 

Antique..  - .,         .     .....r     ..      .. 

Bflitaan ... 

T •— — 

Batanes ,— - 

- 

BatsncM , 

BoImI 

6 

6 

Bnlaflfta , 

* 

fiiigmymn  _ ....._ _. _._. 

6 
17 

6 
17 

Cimis 

2 

1 

8 

CkrH* 

C«lm 

40 

40 

2 

1 

8 

IIocoi  Narte 

UoeoflSur  ......... - . - - 

8 

8 

Iloilo 

Imlmlii                        .          . 

2 

1 

2 

1 

1 

1 

Trticvna ..1 ,     

Ia  TTnl<ni.^^  .-..^^  *..*. 

Ijtgrt* ,  . 

48 
21 

6 

68 
21 

16 
1 

16 

Mindoro 

1 

2 

Iffnini* , 

Affman _. 

1 

1 

1 

1 

Cotebato 

1 

6 

1 
6 

Davao -—.-.. «... . . .— 

8 

2 

T«anao . 

Sttlis - - — 

i2" 
2 

4 

12 
2 

4 

NuevaBdja 

NufiTa Viscaya ^.....^  <  u  x..^    ^  . 

V^ ^BPI^^*  *  ■'"fllClfl'O viU «••«*«««■«•*«•••  a*.-*^* 

67 

24 

19 

1 

64 
68 
21 
72 
1 
6 

67 

24 

10 

t 

64 

<68 

21 

72 

1 

6 

24 

1 

26 

Ni!irr^  Oriental .......    ..., .. 

p^lttWan    ..  

1 

2 

8 

Punpanca. 

■    Baii«rvn-«w. ...... .................  ...... 

16 
11 

16 

RinI 

18 

29 

Bamar 

22 

27 

49 

Snriisao.......... ...... ............ . ... . 

1 

1 

Tariac                  .      ^       ^,.  ^-^ 

l^arnbaa 

66 

66 

80 

4 

8 

88 

ZambalM , , . .  . , 

4 

6M 

9 

008 

166 

66 

212 

NoTB. — ^It  is  most  probable  that  several  of  the  reported 
apon,  but  this  Office  haa  not  been  informed  of  the  fact. 


cases  have  already  been  acted 
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successful  prosecutions,  moreover,  was  materially  greater,  beinir 
156  as  against  118.  These  results  are  especially  noteworthy 
because  of  the  excessive  price  for  rice  and  the  Government  pro- 
paganda for  the  raising  of  increased  food  crops,  both  of  which 
had  a  very  unfavorable  effect  on  the  control  of  caingins.  The 
better  conditions  can  be  directly  attributed  to  the  increasing 
efficiency  of  the  patrol  work  against  caiiigins  kept  up  by  rangers 
and  forest  guards,  and  also  to  the  cumulative  effect  of  the  ins- 
tructive talks  given  by  all  rangers  in  the  smaller  barrios  adja- 
cent to  the  forests,  in  which  talks  the  advantages  of  taking  up 
a  homestead,  as  well  as  the  destruction  caused  by  the  caifigin 
method  of  agriculture,  are  especially  dwelt  upon. 

FUTURE  SPECIAL  WORK 

The  work  cf  placing  the  tidal  swamps  under  systematic  man- 
agement as  rapidly  as  they  can  be  surveyed,  and  the  questions 
of  conflicting  ownership  settled,  will  be  continued. 

A  policy  of  establishing  small  to  medium-sized  mills  where- 
ever  suitable  conditions  offer  has  already  been  inaugurated,  and 
a  party  of  four  rangers,  in  charge  of  a  forest  supervisor,  will 
be  sent  early  in  January,  1920,  to  the  Island  of  Palawan  to 
make  a  reconnaissance  of  two  areas  which  are  believed  to  be 
suitable  for  development. 

FOREST  DISTRICTS  REPORTS 

The  following  extracts  are  made  from  the  reports  of  the 
chiefs  of  the  several  forest  districts.  Many  of  these  contain 
considerable  information  which  it  would  be  desirable  to  set 
forth  here  did  not  considerations  of  space  forbid.  The  following 
extracts  have,  however,  been  included  to  give  at  least  a  general 
idea  of  the  duties  of  forest  officers  and  of  the  principal  results 
of  their  work  during  the  past  year. 

District  No.  1 ;  Headqvxirters,  Aparri,  Cagayan. — In  spite  of 
the  usual  complaints  of  damage  from  tsrphoons  and  rinderpest, 
activity  both  in  timber  and  in  minor  forest  products  has  been 
very  great,  due  to  the  heavy  demand  and  the  high  prices  paid. 
Owing  to  the  installation  of  electric  lighting  plants  in  Aparri 
and  Tuguegarao,  respectively,  several  thousands  of  posts  were 
required  for  the  transmission  lines  of  these  two  plants.  Rattan 
went  begging  the  first  three  quarters  of  the  year,  due  to  the 
fact  that  there  was  little  or  no  baling  of  tobacco,  but  it  rose  to  a 
very  high  price  in  the  last  quarter,  when  baling  of  the  tobacco 
crop  began.  In  addition  to  the  sawmill  already  elstablished  at 
the  mouth  of  the  Zinundungan  River  in  the  municipality  of  Gatta- 
ran,  Cagayan,  another  was  installed  during  the  past  year  at 
Abulug,  Cagayan. 
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The  attitude  of  the  licensees  in  the  district  has  become  very 
much  less  antagonistic;  many  of  them  are  now  in  friendly  co- 
operation with  the  rangers  to  prevent  the  making  of  illegal  ca- 
iiigins  and  generally  to  protect  the  forests. 

Caifigin  making  has  been  materially  reduced  throughout  the 
district  because  of  the  activity  shown  by  the  rangers  and  through 
the  cooperation  of  the  municipal  officials  and  many  of  the  li- 

cdiBeeD* 

The  segregation  of  public  lands  into  agricultural  and  perma- 
nent*forest  t3i>es  was  not  finished,  owing  to  the  lack  of  person- 
nel, but  it  is  hoped  that  this  coming  year  will  see  the  completion 
of  this  work.  In  connection  with  this  work,  1,631.7  kilometers 
of  trail  notes  were  taken. 

Silvicultural  conditions  are  bad  in  many  of  the  cutK)ver  areas, 
owing  to  the  excessive  felling  of  first  and  second  group  trees; 
and  recommendation  has  been  submitted  that  the  marking  of 
seed  trees  be  inaugurated  to  supersede  the  present  requirem]ent 
of  a  diameter  limit  for  felling.  It  is,  however,  questionable 
whether  there  will  be  sufficient  personnel  to  perform  this  work. 
Since  the  establishment  of  communal  forests  was  authorized, 
forty-seven  such  areas  have  been  set  aside  in  District  No.  1. 

The  collection  of  fines  for  infractions  of  the  Rules  and  Regula- 
tions in  the  district  amounted  during  the  year  to  97,244.44. 

District  No.  2;  Headquao'ters,  Vigan,  Iloeos  Sur. — During  the 
past  year,  there  was  a  great  demand  for  himber  and  consequently 
prices  have  been  very  high — first  group  timber  bringing  up  to 
^160  per  cubic  meter  and  second  group  up  to  970  per  cubic 
meter.  In  spite  of  these  high  prices,  the  licensees  were  not 
able  to  get  out  enough  timber  to  satisfy  the  demand. 

Silvicultural  conditions  in  the  district  have  been  very  good, 
there  being  abundant  reproduction  of  most  of  the  important 
timber  trees,  both  from  seedlings  and  sprouts — ^though  only  the 
sprouts  of  Narra  and  Molave  persist  until  they  develop  into  large 
trees. 

No  forest  fires  of  any  magnitude  were  reported  during  the 
year  and  even  small  fires  were  very  infrequent.  As  a  result  of 
this,  the  grasslands  are  rapidly  being  reduced  in  extent  through 
the  invasion  of  parang  species.  The  taking  up  of  homesteads 
in  the  more  level  grasslands  is  also  a  very  material  factor  in 
reducing  the  extent  of  these  areas. 

During  the  year,  there  were  located  four  new  demonstration 
reforestation  plots;  at  Pasuquin  and  Paoay,  Ilocos  Norte;  and 
at  Sinait  and  Santa  Maria,  Ilocos  Sur ;  as  well  as  two  new  forest 
nurseries :  at  Barrio  Caniao,  Bantay,  and  Barrio  Agayaos,  Santa, 
Ilocos  Sur. 
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General  conditions  throughout  the  district  have  been  yery 
good,  although  there  was  much  damage  done  by  floods  and 
typhoons. 

District  No.  3;  Headquarters,  Baguio,  Mountain  Province. — 
The  demand  for  and  the  prices  of  all  kinds  of  forest  products 
have  been  excellent  during  the  past  year.  A  working  plan  for 
the  Baguio  Working  Circle  has  been  completed  and  submitted 
for  approval.  Under  this  plan  the  annual  cut  will  not  be  allowed 
to  exceed  the  amount  of  the  annual  growth,  thus  guaranteeing 
the  supply  of  both  timber  and  firewood  for  an  indefinite  period. 
The  Santo  Tomas  concession  is  again  being  worked  at  capacity* 
the  cables  which  it  had  been  impossible  to  obtain  from  the 
United  States  during  the  period  of  the  war  haying  arrived  and 
been  put  into  use.  During  the  past  year  the  Yrisan  concession, 
which  was  formerly  held  by  the  Benguet  Conunercial  Company, 
was  cancelled  by  the  Secretary  of  Agriculture  and  Natural  Re- 
sources, owing  to  the  Company's  inability  to  carry  on  operations. 

Little  planting  has  ben  done  this  year  on  the  Antamok 
Streamhead  Plantation,  but  frequent  inspections  have  been  made 
by  forest  officers,  and  the  Pithama  cuttings  have  done  very  well, 
having  flowered  and  fruited.  ^ 

Upon  the  request  of  the  military  authorities,  a  plantation  was 
made  on  the  hill  above  their  Hydro-electric  plant,  the  object 
being  to  prevent  erosion  and  rock-slides  on  the  steep  rocky 
slopes  above  the  power  plant.  The  work  was  done  under  con- 
tract and  was  supervised  by  forest  officers ;  some  80,000  cuttings 
each  of  Mirasolia  (Pithonia  diversifoUa)  and  Dama  de  Noche 
(Cestrum  noctumum)  were  planted,  of  each  of  which  about  SO 
per  cent  are  in  good  healthy  condition  at  the  present  writing. 

During  this  year  the  mapping  of  the  Baguio  Working  Circle 
was  completed.  The  map  shows  in  detail  the  character  of  the 
land,  the  vegetation  on  it,  the  concession  and  license  areas  and 
other  necessary  data. 

The  only  mining  concern  operating  to  any  extent  this  year 
was  the  Benguet  Consolidated  Mining  Company.  The  Acupan 
Mining  and  Milling  Company  was  not  able  to  resume  operations, 
due  to  lack  of  machinery.  The  Hagen  and  Reynold's  partner- 
ship was  dissolved,  but  it  is  understood  that  other  parties  have 
taken  an  option  on  their  territory. 

The  project  for  the  establishment  of  communal  forests  for  all 
the  towns  of  the  Mountain  Province  has,  in  view  of  the  adverse 
recommendation  of  the  provincial  governor,  been  suspended  in- 
definitely. 

The  number  of  caingin  permits  issued  shows  an  increase  of 
315  over  1918,  and  this  is  gratifying  to  note,  since  it  shows  that 
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the  Igorots  are  fast  becoming  amenable  to  the  Forest  Laws  and 
Regulations. 

The  fire  season  this  year  has  been  very  severe,  58  fires  having 
been  reported,  covering  an  area  of  170  hectares,  with  an  es- 
timated number  of  38,980  pine  seedlings  and  poles  killed  or 
injured.  The  city  fire  wardens  are  no  longer  stationed  at  look- 
out points,  but  have  patrol  routes  to  cover  and  they  report  the 
fires  discovered  by  them  to  the  central  oflice  by  telephone. 

District  No.  i;  Headquarters,  Dagupdn,  Pangasinan. — ^The 
ofiScer  in  charge  of  this  district  reports  that  although  the  demand 
for  forest  products  was  excellent  and  prices  greater  than  ever 
before,  the  past  year  has  not  been  a  prosperous  one  for  the 
licensees,  due  to  the  unsettled  labor  conditicms  caused  by  the 
food  crisis  and  by  epidemic.  Further  he  states  that,  although 
the  number  of  licensees  increased,  the  production  of  both  firewood 
and  timber  fell  off  slightly,  due  partly  to  the  decreasing  supply 
of  these  products  and  partly  to  scarcity  of  labor. 

The  Zambales  Lumber  Company,  a  new  firm,  was  granted  a 
twenty-year  concession  in  Masinloc,  Zambales,  and  a  small  mill 
was  installed  on  their  area.  It  is,  however,  their  intention  to 
erect  a  large  modem  plant  and  have  it  ready  to  operate  before 
the  end  of  1920. 

Kogon  fires  were  reported  during  the  year  covering  an  esti- 
mated area  of  2,800  hectares.  It  is  hoped  finally  to  prevent 
these  by  an  increasingly  rapid  settlement  of  the  kogon  areas 
by  homesteaders. 

Due  to  the  tactful  treatment  of  the  licensees  by  the  rangers, 
there  has  been  an  improvement  in  the  spirit  of  the  licensees  and 
thir  attitude  toward  the  Bureau. 

The  silvicultural  condition  of  the  forests  in  the  district  is  very 
unsatisfactory.  This  is  particularly  true  with  reference  to  the 
mangrove  swamps,  in  many  of  which  the  tree  growth  has  been 
practically  eliminated.  This  is  due  to  excessive  and  improper 
cutting,  which  can  not  be  controlled  with  the  present  insufficient 
force  in  this  district. 

District  No.  5;  Headquarters,  Los  Bancs,  Laguna. — ^Activity 
in  the  lumber  industry  has  been  very  great  in  the  past  year, 
there  being  five  mills  in  active  operation.  Of  these,  the  mill 
at  Calauag  has  made  by  far  the  best  showing.  The  manager  of 
this  mill  plans  to  install,  during  1920,  a  band  sawmill  in  place 
of  the  circular  one  now  in  use. 

Due  to  the  very  high  prices  of  firewood  during  the  past  year, 
many  firewood  licensees  adopted  the  policy  of  felling  everything 
that  could  be  sold,  irrespective  of  the  cutting  regulations  imposed 
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in  their  licenses — ^their  attitude  being  that,  if  they  were  caught, 
the  extra  fine  would  have  been  more  than  offset  by  the  pn^ts 
from  the  very  high  price  of  firewood. 

Fires  in  District  5  have  been  very  few  and  these  not  severe. 
No  special  work  in  mapping  and  surveying  was  undertaken 
during  the  past  year,  owing  to  the  lack  of  personnel,  but  it  is 
hoped  that  during  the  coming  year  several  important  reconnais- 
sance projects  may  be  carried  out. 

Reports  have  been  submitted  for  communal  forests  for  Baler, 
Mulanay  and  Unisan,  Tayabas,  and  Ragay,  Camarines.  In 
addition,  petitions  for  the  establishment  of  communal  forests 
have  been  forwarded  from  several  other  towns  to  the  local 
forest  officers  for  appropriate  action. 

District  No.  6;  Hendqtuirters,  Naga,  Ambos  Camarines. — ^The 
Christmas  tjrphoon  of  1918,  with  its  resultant  damage,  had 
created  a  great  demand  for  timber  for  repair  work.  This  gave 
the  lumber  industry  a  big  impetus  during  the  early  part  of  the 
year  1919.  During  the  middle  part  of  the  year,  the  operations 
of  the  timber  licensees  were  greatly  reduced,  owing  to  the  sick- 
ness of  both  men  and  animals,  as  well  as  by  the  extreme  food 
crisis.  With  the  exception  of  the  timber  gotten  out  by  the  li- 
censees on  the  northwestern  coast  of  Camarines,  practically  all 
the  timber  is  used  locally.  The  Katabafigan  sawmill  incr^tsed 
its  capacity,  during  1919  and  now  turns  out  over  10,000  board 
feet  daily,  practically  all  of  which  is  shipped  to  Manila.  In 
connection  with  the  increased  activity  of  this  mill,  a  new  forest 
station  was  opened  at  Katabafigan.  The  licensees  in  the  eastern 
part  of  Albay  have  been  very  busy  furnishing  ties,  poles  and 
posts  for  the  extension  of  the  southern  line  of  the  Manila  Rail- 
road from  Legaspi  to  Naga. 

The  rattan  industry  fell  off  during  1919,  owing  to  the  decline 
in  hemp,  the  baling  of  which  is  the  principal  use  of  the  local 
supply  of  rattan. 

Two  important  surveys  were  undertaken  during  the  year,  one 
being  the  reconnaissance  of  the  mangrove-swamp  area  of  Viga, 
Island  of  Catanduanes,  under  the  supervision  of  Ranger  Salvoza, 
and  the  other  that  of  the  Daet  swamps  in  Camarines. 

The  total  number  of  ordinary  timber  licenses  in  force  in  the 
district  remained  practically  the  same,  but  there  were  numerous 
changes  among  the  persons  holding  them,  38  new  ordinary  tim- 
ber licenses  being  granted  and  38  gratuitous  licenses  being  can- 
celled; The  one  existing  license  agreement  in  the  district  was 
altered,  during  the  first  half  of  the  year,  to  cover  only  about 
one-half  of  the  former  area,  the  portion  which  was  alienated 
being  opened  up  to  ordinary  timber  licensees. 
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Six  new  communal  forests  were  established  during  the  year 
and  two  applications  therefore  are  pending  inspection. 

As  a  result  of  codperation  between  the  municipal  and  provin- 
cial governments  to  the  end  of  forcing  the  people  to  cultivate 
the  kogon  and  broshland  of  the  district  with  food  crops,  much 
of  the  waste  land  of  the  province  has  been  planted,  and  it  is 
hoped  that  in  the  near  future  the  importation  of  food  crops  from 
outside  will  by  much  lessened. 

District  No,  7;  Headquarters,  IloUo,  IlaUo* — The  lumber  in- 
dustry has  enjoyed  an  unprecedented  boom  in  this  district,  the 
large  demand  from  the  new  sugar  centrals  for  lumber,  piles, 
ties,  etc.,  having  given  the  licensees  more  orders  than  they  could 
fill.  In  spite  of  this,  the  prices  of  sawn  lumber  averaged  lower 
than  the  preceding  year,  due  to  the  establishment  of  the  new 
lumber  yards  in  Iloilo,  breaking  the  monopoly  enjoyed  by  the 
single  lumber  yard  existing  in  1918.  With  the  exception  of 
those  handling  first  and  second  group  lumber,  the  people  deal- 
ing in  handsawn  lumber  have  been  compelled  to  give  up  business, 
due  to  the  high  cost  of  labor.  Firewood  has  been  at  a  premium 
in  Iloilo  and  was  bringing  at  the  end  of  the  year  as  much  as.  nOO 
per  thousand  ''rajas''  of  bakauan.  The  market  for  sibukau, 
almaciga  and  bayones  has  been  very  weak,  with  prices  very 
low.     Split  rattan  and  balau  have  maintained  steady  prices. 

Forest  fires  have  been  reduced  to  a  minimum,  owing  to  the 
extremely  long  rainy  season.  There  was  but  one  fire  of  any 
importance  and  that  one  occurred  in  the  timber  section  near 
Pontevedra,  Capiz.    The  damage  was  small. 

There  was  a  substantial  increase  in  the  number  of  licenses 
granted,  both  for  timber  and  minor  products,  during  the  year 
and  a  decrease  in  the  number  of  gratuitous  licenses  issued.  One 
new  sawmill  has  been  added  to  the  two  mills  already  operating 
in  Negros.  The  new  one  is  the  property  of  Mr.  Walter  A. 
Smith,  who  is  logging  part  of  the  area  under  the  Insular  Lumber 
Company's  concession  and  partly  on  private  woodlands. 

District  No.  8;  Headquarters,  Zamboanga,  Zamboanga. — Cut- 
ting was  started  on  the  Jolo  Teak  Reserve  the  past  year  by  the 
provincial  government  of  Sulu.  Also,  over  25,000  ties,  mostly  of 
first  group  timber,  were  shipped  from  Sulu  Province  in  one 
month  last  year.  Transportation  facilities  have  improved  during 
the  year,  although  freight  rates  were  rather  high.  The  Olutanga 
Lumber  Company  has  almost  completed  a  schooner  of  its  own 
for  transporting  its  lumber  to  the  Manila  market.  Information 
secured  from  six  of  the  largest  mills  in  the  district  shows  that 
49  per  cent  of  the  lumber  shipped  by  them  went  to  Manila,  while 
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of  the  remainder,  Cebu  received  15  per  cent,  Zamboanga,  12 
per  cent,  miscellaneous  ports  in  Mindanao  and  Sulu»  19  per  cent, 
other  provinces  and  Shanghai,  China,  5  per  cent. 

The  reconnaissance  under  the  direction  of  Forester  Medina 
with  a  crew  of  sixty  men,  including  laborers  and  students,  cover- 
ing the  whole  of  Davao  Province,  was  begun  in  March  and 
completed  in  June.  The  detailed  report  will  be  found  in  this 
report  under  the  Division  of  Forest  Lands  and  Maps. 

Ordinary  timber  licenses  in  1919  showed  a  substantial  in- 
crease in  number  over  those  issued  in  1918,  while  the  number 
of  gratuitous  licenses  fell  off  by  100.  Minor  products  licenses 
also  showed  a  substantial  increase,  there  being  512  granted  in 
1919  as  against  370  for  1918. 

Substantial  increases  in  the  number  of  homestead,  lease  and 
purchase  applications  were  noted  during  the  year  1919. 

Five  new  communal  forests  were  established  during  the  year 
and  two  proposed  forests  were  surveyed.  *  One  communal  forest 
was  certified  as  more  valuable  for  agriculture  than  for  forest 
purposes  and  has  been  opened  for  entry  under  the  homestead 
laws.  A  new  forest  is  to  be  located  in  replacement  of  the  one 
abolished. 

More  timber  has  been  cut  during  the  past  year  by  the  mills 
in  this  district  than  in  any  previous  year.  Two  new  twenly- 
year  concessions  were  granted  during  the  year :  One  to  the  Basi- 
lan  Lumber  Company,  on  Basilan  Island,  and  one  to  the  Olutanga 
Lumber  Company,  on  Olutanga  Island,  Zamboanga.  The  mill 
at  Lumarao,  which  has  been  idle  for  some  time,  is  undergoing 
repairs  and  will  be  again  operating  before  April  1st.  The  pro- 
vincial government  of  Sulu  purchased  the  mill  formerly  owned 
by  Mr.  Lyon  and  is  using  it  to  cut  up  the  teak  from  Jolo.  The 
Basilan  Lumber  Company  has  constructed  during  the  year  a  new 
mill  at  Maluso  with  a  capacity  of  3,000  board  feet  daily.  A  new 
mill  is  also  being  erected  in  the  city  of  Zamboanga,  with  a  capa- 
city of  2,500  board  feet  per  day,  and  yet  another  is  going  up  in 
Davao  Province. 

Two  new  forest  stations  were  completed  during  the  year,  one 
at  Naga-Naga,  Zamboanga,  and  one  at  Port  Banga,  Zamboanga. 
During  the  month  of  May,  the  District  Office  was  moved  from 
the  Custom  House  Building  into  more  commodious  quarters  in 
the  Murga  Building,  which  is  more  centrally  located. 

District  No.  9;  Headquarters,  Puerto  Princesa,  Palawan. — 
The  lumber  operations  in  Palawan  have  increased  to  a  remark- 
able extent  during  the  past  year.  The  cutting  is,  however, 
confined  mostly  to  the  coast,  and  only  Kalantas  and  Ipil  are 
being  logged.    A  reconnaissance  party  is  to  start  work  in  Jan- 
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uary,  1920,  and  it  is  hoped  that  as  a  result  of  its  work,  areas 
will  be  opened  up  for  more  progressive  logging.  Almost  all  of 
the  labor  used  in  all  operations  is  imported  from  the  Visayan 
Provinces,  since  the  local  labor  is  not  only  insufficient,  but  in- 
efficient. The  best  market  for  the  timber  cut  is  Manila — only 
a  very  small  amount  being  used  locally.  In  general,  the  silvi- 
cultural  conditions  are  satisfactory.  Reproduction  is  good.  If 
licensees  are  kept  out  of  the  cut-over  areas,  the  results  wiU  be 
very  satisfactory.    Fires  are  rare. 

All  classes  of  licenses  showed  an  increase  in  the  number  granted 
over  those  of  1918.  The  licensees  are  also  much  more  active, 
due  to  the  high  prices  and  better  transportation  facilities. 
There  are  two  sawmills  in  the  district,  namely,  the  one  at  the 
Iwahig  Penal  Colony  and  that  of  Licensee  Thomas  A.  Wallace. 
Neither  one  of  these  has  operated  during  the  year. 

District  No.  10;  Headqiuirters,  Tacloban,  Leyte. — ^Modern 
lumbering  methods  have  not  as  yet  been  introduced  in  this 
district,  and  although  there  are  five  sawmills  at  present  oper- 
ating, all  are  small.  Most  of  the  lumber  produced  is  sold  in 
Tacloban,  but  as  the  lumber  requirem^its  are  less  than  the 
production,  the  price  of  lumber  has  shown  a  tendency  to  drop. 

The  majority  of  the  licensees  evidence  a  friendly  spirit  towards 
this  Bureau  and  its  representatives.  Many  of  them  are  begin- 
ning to  recognize  the  importance  of  the  public  forests,  and  have 
cooperated  with  the  rangers  in  detecting  and  prosecuting  in- 
fractors of  the  forest  laws. 

In  view  of  the  advantages  accruing  to  the  holder  of  a  forestry 
license,  it  has  become  necessary  to  use  greater  care  in  issuing 
them;  it  is  recommended  that  every  applicant  for  a  license  be 
required  to  ffie  a  bond  proportionate  to  the  value  of  the  stand  of 
timber  on  the  area  applied  for. 

In  general,  the  silvicultural  conditions  are  good  and  the 
damage  from  windfall  and  insects  during  the  past  year  has  been 
negligible. 

The  dry  season  of  the  past  year  was  unusually  hot  and  dry, 
and  several  large  forest  fires  have  been  reported  from  Masbate, 
where  there  are  extensive  areas  of  grass  land.  Two  of  these 
fires,  the  one  located  south  of  Barrio  Baleno,  Masbate,  and  the 
other  located  in  Sitio  Capday,  about  6  kilometers  southeast  of 
Aroroy,  did  considerable  damage,  each  fire  spreading  over  about 
100  hectares  of  forest. 

Six  hundred  and  twenty  kilometers  of  trail  notes  were  taken 
during  the  year.  These  surveys  were  made  in  connection  with 
inspections  of  licenses  and  of  public  lands. 

Although  there  was  a  material  decrease  in  the  number  of 
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caingina  reported  over  1918,  (i*  e.,  169  as  against  214),  the 
number  of  convictions  secured  was  greater,  108  to  67.  This  is 
a  very  satisfactory  showing  and  indicates  that  the  propaganda 
directed  against  caingin  makers  by  the  rangers  has  b^^un  to 
bear  fruit. 

Diatrict  No.  11;  Headquarters,  Manila. — During  the  year  1919, 
the  forest  industries  have  enjoyed  unusual  prosperity.  The  Cad- 
wallader-Gibeon  Lumber  Company  have  been  exploiting  their 
concession  on  the  Bataan  Peninsula,  working  the  greater  part  of 
the  time  day  and  night,  and  are  also  installing  another  mill  at 
Paysawan,  on  the  western  coast  of  Bataan.  A  small  circular  mill 
has  been  established  at  Barrio  Alafigan,  Limay,  Bataan,  by  Mr. 
M.  de  los  R^es.  In  Orani,  many  of  the  licensees  have  been 
cutting  bancas  (dugout  canoes)  instead  of  squared  logs,  as  the 
net  returns  are  greater  and  the  bancas  are  much  easier  to  haul 
out.  The  firewood  industry  has  continued  on  the  same  scale  as 
in  1918,  and  with  good  financial  retruns. 

Willi  the  exception  of  the  Cadwallader-Gibson  concession  area, 
the  silvicultural  conditions  have  been  very  good. 

The  only  fire  of  any  importance  reported  was  that  above  the 
patrol  trail  in  the  jurisdiction  of  Abucay,  Bataan,  which  burned 
about  20  hectares  of  commercial  forest.  The  authors  of  it  were 
certain  Christians  who  induced  Negritos  to  start  the  fire. 

The  mapping  work  done  during  the  year  covers  the  Gordon- 
Schilling  Lumber  Company's  concession  area,  the  Naval  Reserve 
and  also  the  Macatbas-Tipo  watershed.  In  all,  341.92  kilometers 
of  notes  were  taken. 

Only  66  caingin-makers  were  reported  during  the  year,  and 
of  these  19  were  convicted  and  42  absolved,  while  6  were  pending 
judicial  action  at  the  end  of  the  year.  This  showing  is  remark- 
ably good  for  a  district  so  densel^  populated,  and  indicates  that, 
givep  the  right  kind  of  propaganda  and  the  proper  supervision, 
this  evil  can  practically  be  eliminated. 

District  No.  12;  Headquarters,  CaXapan,  Mindoro. — ^There  has 
been  a  good  demand  for  lumber,  with  high  prices  ruling  through- 
out the  year,  and  as  a  result,  practically  every  foot  of  accessible 
forest  has  been  taken  up  under  licenses.  All  mangrove  swamps 
also  were  granted  under  license,  and  there  has  been  great 
activity  in  the  firewood  business.  While  there  have  been  some 
changes  among  the  persons  holding  the  licenses,  the  number  of 
licenses  has  remained  about  the  same,  owing  to  lack  of  additional 
unoccupied  territory.  As  a  result  of  the  demand  for  territory, 
a  good  many  disputes  arose  amongst  licensees  for  each  other's 
territory. 
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The  damage  from  Are  was  not  great,  all  the  fires  reported 
being  confined  to  the  grass  lands. 

Very  little  trouble  was  encountered  during  1919  with  caingin- 
makers,  but  complaints  were  received  that  many  homesteaders 
have  abandoned  their  homesteads  and  let  them  grow  up  in  kogon. 

Forfy-four  parcels  of  public  land  were  inspected  during  the 
year,  and  there  are  290  parcels  still  pending  inspection. 

District  No.  IS;  Headqtuirters,  Cebu,  Cebu. — ^The  lumber 
industry  has  shown  very  material  increase  over  last  year,  both 
in  the  number  of  licenses  granted  and  the  amount  of  timber  cut. 
Only  first-group  woods  and  some  of  the  hard  woods  of  the  in- 
ferior groups  are  being  cut,  but  they  find  a  ready  market  in 
Cebu.  An  exception  to  this  is  to  be  noted  around  the  new  coal 
mines  which  have  been  opened  up,  where  they  have  been  using 
all  classes  of  timber  in  their  development  work.  There  has 
been  very  little  competition  between  the  lumber  companies  and 
licensees,  since  their  products  are  so  different.  Prices  for  all 
forest  products  were  very  high  during  the  year,  and  conditions 
in  the  lumber  business,  in  general,  were  good.  The  mangrove 
swamps  are  being  heavily  overcut,  but  good  reproduction  has 
taken  place  on  most  of  the  areas. 

THE  OFFICE  OF  THE  WOOD  EXPERT 

No  radically  new  line  of  work  was  initiated  in  this  office 
during  the  year,  but  along  certain  lines  the  amount  of  routine 
work  was  increased  notably,  especially  in  that  of  checking  up 
the  auxiliary  invoices. 

BOTANICAL  AND  WOOD  COLLECTIONS 

Three  hundred  and  seventy-eight  botanical  specimens  were 
received,  of  which  217  were  accompanied  by  wood  specimens. 
About  one-half  of  these  were  collected  by  the  Davao  Province 
reconnaissance  party  and  among  these  were  a  number  of  species 
not  previously  represented  by  wood  specimens  in  our  collections. 
Of  the  wood  specimens  without  botanical  material  received 
during  the  year,  129  were  of  sufficient  interest  to  be  recorded  in 
the  trade  sample  register.  Many  of  these  were  received  in  reply 
to  letters  sent  out  to  request  specimens  of  woods  recorded  in 
auxiliary  invoices  under  unfamiliar  local  names. 

OTHER  ACCESSIONS 

One  hundred  twenty-six  phenological  reports,  containing  305 
names,  were  received  and  the  new  names  found  in  them  recorded. 
Eleven  new  ten  foot  planks  were  received  and  installed  and  26 
floor  specimens  (logs),  the  latter  of  about  15  species,  mostly  new 
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to  the  collection ;  beside  these,  a  number  of  new  six  foot  planks 
were  worked  up  from  old  material.  Also,  there  were  received 
between  40  and  50  specimens  of  bamboos,  rattans,  seeds,  basts, 
and  small  manufactured  or  partly  manufactured  articles  of 
wood  or  other  forest  products.  One  hundred  sixty-three  num- 
bers were  added  to  the  collection  of  foreign  wood  specimens,  the 
total  in  the  catalog  being  now  1855. 

HAND  SPECIMENS 

For  the  first  time  in  the  history  of  the  Bureau,  a  system  was 
devised  and  put  into  practice  for  supplying  every  forest  station 
with  a  complete  working  set  of  hand  specimens  for  the  use  of 
forest  officers,  for  study  and  for  identification  of  local  timbers. 
AU  the  old  collections  existing  at  various  stations  were  called  in 
and  those  which  were  recognizable  were  relabeled.  New  sets 
were  prepared,  the  nucleus  being  about  100  of  the  most  im- 
portant and  widely  known  species,  which  were  distributed  to  all 
stations.  To  these  were  added,  for  each  station,  specimens  of 
all  the  available  material  from  the  regions  in  which  the  stations 
are  located,  which,  including  often  several  pieces  of  one  species 
of  distinct  character  or  of  different  origin,  brought  the  total  up 
to  an  average  of  about  180  for  each  station.  These  specimens 
were  shipped  to  the  stations  in  neat  cases  having  hinged  doors, 
to  provide  a  place  in  each  station  where  the  specimens  will  at 
once  be  kept  together  and  be  easily  accessible.  In  addition  to 
this,  a  set  of  pigeon  holes,  one  for  each  station,  has  been  prepared 
in  the  Manila  office,  in  which  new  material  is  distributed  as  it 
comes  in  and  is  worked  up,  the  resulting  additional  collections 
being  shipped  from  time  to  time  to  the  respective  stations.  The 
total  number  of  specimens  shipped  to  the  57  stations  outside 
Manila  and  Los  Banos  was  over  10,000.  The  Manila  Forest 
Station  has,  of  course,  access  to  the  entire  collections  in  the  office 
and  the  Los  Banos  Forest  Station  to  the  collections  at  the  Forest 
School. 

Following  is  the  complete  record  of  all  hand  specimens  issued 
during  the  year: 

'  Forest   Stations   10,370 

Forest   School    (for   Class   of   1920) 2,630 

Sold   1,069 

Distributed  gratis  ~ 4,605 

Total   18,664 

Those  sold  and  distributed  gratis  outside  of  the  Islands  went, 
as  far  as  is  known,  to  the  following  countries :  Argentina,  Aus- 
tralia, Borneo,  China,  England,  Federated  Malay  States,  France, 
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Holland,  India,  Japan,  Russia,  Spain,  Sumatra,  and  the  United 
States. 

There  were  available  for  distribution,  at  the  end  of  the  year, 
duplicates  of  over  300  species. 

SHOP  WORK 

The  situation  as  regards  high  cost  of  furniture  made  in  com- 
mercial shops  has  not  improved  at  all ;  in  f  act,  prices  of  almost 
all  kinds  of  furniture  in  Manila  were  higher  in  1919  than  in  the 
previous  year,  while  seasoned  lumber  is  almost  unknown  in  the 
market.  Consequently,  the  policy  of  making  office  furniture  in 
our  own  shops  has  been  continued  and  even  more  work  was  done 
along  this  line  than  in  previous  years.  The  cost  of  running  the 
shop,  as  regards  wages  of  workmen,  has  not  increased  materially 
and  by  selecting  fairly  well  seasoned  lumber  from  the  stocks  at 
the  Bureau  of  Supply  lumber  yards,  the  work,  as  regards  both 
quality  and  cost,  is  much  better  than  certain  pieces  of  furniture 
obtained  during  the  year  from  outside  sources.  Following  is  a 
list  of  the  principal  piecies  of  office  furniture  and  equipment 
made  during  the  year :  Counter  before  Chief  Clerk's  and  License 
Clerk's  desks ;  racks  for  6  foot  planks ;  18  typewriter  tables ;  37 
office  tables,  3  by  5  and  3  by  6  feet ;  three  flat  top  desks ;  75  hand 
specimen  cases  for  Forest  Stations ;  four  finely  finished  traveling 
hand  specimen  cases  for  pensionados  in  the  States ;  22  drawing 
boards  and  30  T-squares  for  Forest  School;  shelving  in  upper 
chamber  of  fireproof  vault ;  75  chairs  for  Forest  School ;  about 
45  picture  frames  for  Manila  office  and  Forest  Stations;  30 
Biltmore  sticks  for  Forest  School ;  equipment  of  three  knock-down 
tables,  3  by  8  feeet,  12  collapsible  benches,  and  10  packing  cases, 
for  Davao  reconnaissance  party;  crates  for  about  60  specimen 
cases  shipped  to  stations ;  about  a  dozen  racks  for  museum  speci- 
mens, books,  maps,  etc. ;  and  minor  repair  jobs,  packing  cases^ 
crates,  etc.,  too  numerous  to  classify. 

roENTIFICATION,  INSPECTION  AND  GRADING 

Several  hundred  specimens  submitted  by  forest  officers  or 
other  Government  agents  and  by  private  parties  were  identified, 
of  which,  as  mentioned  above,  129  were  considered  of  sufficient 
interest  for  permanent  record.  An  interesting  and  valuable 
feature  of  this  work  is  the  identification  of  wood  specimens 
collected  with  fungi.  Members  of  the  College  of  Agriculture 
and  of  the  Bureau  of  Science  who  are  studying  fungi,  especially 
wood-destroying  species,  submitted  during  the  course  of  the  year 
several  hundred  more  or  less  decayed  specimens,  of  which  it  was 
possible  to  identify  about  75  per  cent,  thus  establishing  the  iden- 
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tity  of  the  hosts  on  which  the  f un^ri  grew.  For  railroad 
companies  and  sugar  estates,  41,243  ties  were  inspected  and 
identified.  Sixty-three  long  Apitong  logs,  exported  to  China  by 
a  lumber  firm,  were  inspected  for  identification.  No  requests 
for  grading  other  export  lumber  were  received  during  the  year. 

OOOPERATION  AND  EDUCATION 

About  10  exhibits  of  forest  products  were  made  at  Arbor  Day 
and  Grarden  Day  celebration,  in  codperation  with  the  Bureau  of 
Education. 

COLLECTING  AND  RECOBDING  DATA 

The  checking  up  of  auxiliary  timber  invoices,  formerly  entirely 
in  the  hands  of  the  lictose  section,  who  only  consulted  this  Office 
occasionally  in  doubtful  cases,  was  during  the  early  part  of 
the  year  taken  over  entirely  by  this  Ofiice.  The  result  has  un- 
<loubtedly  been  good  both  from  the  point  of  view  of  properly 
collecting  the  revenue,  as  also  from  that  of  information  obtained. 
The  rangers  detained  to  the  wood  expert's  office  have  a  more  inti- 
mate knowledge  of  the  local  naiiies  commonly  used  in  the  invoices 
than  do  the  clerks  in  the  license  section,  thus  making  errors  in 
identification  less  frequent,  and,  in  addition  to  this,  whenever  an 
Unknown  or  doubtful  name  is  found  in  an  invoice,  a  form  letter 
requesting  a  wood  specimen  for  identification  is  made  out  at 
once  and  sent  to  the  licensee.  Through  the  replies  received, 
a  large  number  of  wood  specimens  with  authentic  local  names 
Have  been  added  to  our  collections. 

PUBLICATION 

The  wood  expert  and  his  assistants  have  revised  the  common 
names  of  plants  in  all  the  manuscripts  of  the  series  of  minor 
forest  product  bulletins  now  in  course  of  publication,  introducing 
throughout  a  uniform  system  of  phonetic  spelling  which,  it  is 
hoped,  will  be  carried  out  in  all  future  publications,  so  that,  in 
time,  we  will  have  a  uniform  and  consistent  standard  for  spelling 
all  the  official  and  local  names. 

DIVISION   OF    INVESTIGATION 

This  division  was  handicapped  during  the  year  because  of  the 
lack  of  men  for  research'  work,  besides  having  to  carry  on  the 
work  of  the  Forest  School  in  connection  with  that  of  the  division. 
'  The  main  activities  of  the  Division  of  Investigation  have  been 
cigntered  along  three  lines:  (1)  The  preparation  and  comple- 
tion of  minor  forest  products  bulletins;  (2)  the  writing  of  a 
flora  of  Mount  Makiliiig;  and  (3)  the  compiling  of  a  report  on 
reforestation. 
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MINOR  FOREST  PRODUCTS  BUIXETINS 

The  original  idea  in  the  compilation  of  data  on  minor  forest 
products  was  to  issue  as  complete  an  account  as  possible  of  all 
minor  forest  products  and  to  have  this  so  arranged  and  indexed 
so  that  it  could  be  consulted  either  from  local  names,  scientific 
names  or  products.  As  it  was  impossible  to  prepare  the  whole 
work  at  one  time  and  as,  moreover,  the  work  naturally  divided 
itself  under  certain  distinctive  headings,  it  seemed  best  to  issue 
first  separate  bulletins  dealing  with  the  several  subjects  respec^ 
tively,  and  afterwards  to  combine  these  as  sections  with  addi- 
tional material  and  publish  as  one  the  complete  work.  The 
publishing  of  the  individual  bulletins  has  enabled  us  to  make  use 
of  appropriations  which  were  not  large  enough  to  cover  the  ex- 
pense of  the  complete  volume  and  to  save  the  type  and  plates 
for  the  preparation  of  the  complete  work ;  also  it  is  believed  that 
this  method  will  result  in  a  considerable  saving,  since  many 
persons  interested  in  minor  forest  products  will  need  but  one  or 
two  of  the  bulletins  of  the  series.  During  the  year  the  follow- 
ing minor  forest  products  bulletins  were  sent  to  the  printer: 

BuuJBTiN  No.  18.  Philippine  Palms  and  Palm  Products. 
Bulletin  No.  19.  Philippine  Fiber  Plants. 

Bulletin  No.  20.    Philippine  Resins,  Gums,  Seed  Oils,  and  Essential  Oils. 
Bulletin  No.  21.  Wild  Food  Plants  of  the  Philippines. 
BuujmN  No.  22.  A  complete  minor  forest  products  bulletin  to  be  issued 
in  two  volumes. 

THE  FLORA  OF  MOUNT  MAKIUNG 

Very  satisfactory  progress  was  made  during  the  year  on  the 
preparation  of  a  Flora  of  Mount  Makiling,  and  it  is  believed  that 
this  wiU  soon  be  ready  for  publication.  This  flora  will  supply 
a  long-'felt  want  in  the  Forest  School^  where  the  students  have 
been  handicapped  by  the  lack  of  a  publication  which  would 
enable  them  to  identify  the  woody  plants  of  the  region. 

KEFORESTATION  BULLETIN 

The  Division  of  Investigation  has  had  work  on  reforestation 
under  way  for  a  long  time,  and  enough  results  have  been  secured 
to  warrant  the  issuing  of  a  publication  on  reforestation.  This 
should  be  very  useful  alike  to  the  general  public,  the  employees 
of  the  Bureau,  and  to  the  students  of  the  Forest  School.  In 
preparation  for  this  bulletin,  all  of  the  trees  in  the  extensive 
plantations  at  Los  Baiios  have  been  numbered  and  accurately 
measured,  and  it  is  hoped  that  the  coming  year  will  see  the 
completion  of  this  bulletin. 

Three  and  three-fourths  hectares  were  added  to  the  experi- 
mental plantations  at  Los  Baiios,  the  site  of  the  Division  of 
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Investigation  and  Forest  School.  Another  effort  was  made  to 
reforest  the  kogon  hillside  on  the  Mount  Makiling  Reservation 
with  Ipil-ipil  cuttings  and  seedlings.  The  small  seedlings  of 
one  centimeter  in  diameter  were  the  only  plantings  which  sur- 
vived and  steps  have  been  taken  to  reforest  the  area  with  the 
small  seedlings,  which  gave  good  results  in  the  past  year.  The 
areas  broadcasted  with  Ipil-ipil  seeds  in  1914  are  showing  good 
results  and  the  kogon  grass  (ImpertUa  exaUata)  is  on  the  wane. 
The  talahib  (Sdccharum  spontaneum)  has  not  been  affected  as 
yet. 

In  cooperation  with  the  district  forester,  a  plan  has  been  in- 
augurated to  control  caiiigins  by  requiring  the  occupant  of  the 
land  to  plant  forest  trees.  The  first  clearings  under  the  new 
plan  will  be  made  in  1920.  During  1919  and  even  earlier,  plan- 
tations of  Lumbang  (Aleuritea  moluccana)  were  made  in  the 
Calamba  Estate  Addition  of  the  Mount  Makiling  Reserve,  but 
as  these  were  on  agricultural  land  it  was  thought  best  to  modify 
the  procedure  and  require  planting  to  be  done  upon  designated 
areas  rather  than  upon  the  land  occupied. 

The  nursery  will  be  transferred  during  1920  to  a  site  near  the 
school.  There  are  many  seedlings  on  hand,  most  of  which  are 
required  for  the  reforestation  julst  mentioned. 

Total   number   of   seedlings   living 18,045 

Total  namber  of  cuttings  living 707 

Species  planted, — Bagilumbang  {Aleuritea  trisperma)^  Banuyo  (Wal' 
laceodendron  celebicum) ,  Firetree  (Delonix  regia),  Kamachile  {Pitheco- 
lobtum  dulce),  Lanutan  I  (Bombycidendron  vidalianum),  Lumbang 
(Aleuritea  moluceana)^  Malaruhat  (Eugenia  sp,),  Narra  (Pteroearpus 
8pp.),  Sibukau   {Caeealpinia  aappan).  Teak   (Tectona  grandia). 

There  is  a  new  trail  along  the  Molawin  Creek  connecting  the 
Foxworthy  Arboretum  with  the  Forest  School.  Another  trail 
has  been  built  from  the  school  to  Paliparan.  This  trail  wiU 
serve  as  a  patrol  trail  and  eventually  will  be  made  a  horse  trail 
to  Gamp  Eldridge. 

Material  was  gathered  for  the  repair  of  the  cabin  on  the  sum- 
mit of  Mount  Makiling  and  the  work  will  be  completed  as  soon 
as  possible. 

The  work  for  1920  will  consist  of  laying  out  a  new  nursery, 
inaugurating  a  complete  plantation  record,  studying  growth 
requirements  of  different  species  as  shown  in  the  plantation,  and 
rattan  studies  both  at  Cavinti  and  on  Mount  Makiling. 

SILVICULTURE 

Nurseries. — The  size  of  the  nursery  remains  the  same  as  was 
last  year.    No  attempt  to  enlarge  it  was  made  as  it  is  expected 
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soon  to  abandon  it  and  establish  a  new  one  near  the  Forest 
School,  within  the  Makiling  Forest  Reserve.  The  nursery  work 
was  kept  up  and  handled  by  three  men.  In  December^  1919, 
there  were  in  the  nursery  18,045  seedlings  and  707  cuttings. 

Plantations. — During  the  year  1919,  3f  hectares  were  added, 
making  the  total  area  of  the  plantations  83f  hectares.  The  cost 
of  upkeep  for  the  year  was  M89.50.  The  separate  items  of 
expense  are  as  follows : 

Clearing  and   cleaning W92.70 

Gleaning  the  rides 318.00 

Planting  - 141.80 

Total    989.60 

Meijtsurement  of  trees  in  the  plantations. — ^In  order  to  obtain 
more  definite  data  on  growth,  every  planted  tree  in  the  planta- 
tions was  tagged  and  its  diameter  and  height  measured.  In 
addition  to  this,  the  regular  measurement  of  the  best  trees  of 
the  different  species  was  taken  as  heretofore. 

Growth  studies. — ^The  yearly  measurement  of  about  590  trees 
of  Bagtikan,  White  Lauan,  Taluto,  Katmon,  Guijo,  Tamayuan, 
Duiigon  and  Camagon,  begun  in  1913,  was  continued.  Also 
every  tree  in  the  pure  stand  of  Bagtikan  near  the  Forest  School 
was  measured.  These  data,  together  with  that  obtained  from 
the  plantations,  will  be  published  as  soon  as  additional  men  are 
secured  to  relieve  the  members  of  the  division  from  the  Forest 
School  work.  Experiments  were  started  on  the  determination 
of  the  growth  of  unit  areas  on  Mount  Makiling. 

SUvical  leaflets. — In  connection  with  the  class  in  Silviculture, 
21  silvical  leaflets,  dealing  with  the  species  grown  in  the  plan- 
tations, were  prepared,  making  the  total  number  of  these  leaflets 
216.  These  leaflets  contain  valuable  information  concerning  the 
species  treated. 

ReprodvLCtion  studies. — ^The  reproduction  plots  in  the  cut-over 
areas  of  the  Cadwallader-Gibson  Lumber  Company  in  Limay, 
Bataan,  established  in  1913,  were  inspected  this  year.  Data 
on  the  growth  of  certain  of  the  species  found  in  the  plots  were 
taken  and  the  results  are  expected  to  be  published  in  the  near 
future. 

Cost  records. — ^Additional  data  on  the  cost  records  of  planting 
and  other  work  were  gathered. 

FOREST  MANAGEMENT,  ENGINEERING  AND  UTILIZATION 

Durability  tests. — The  work  on  the  durability  tests  of 
wood  is  still  in  progress,  although  no  additional  material  was 
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furnished.  The  tests  on  bamboos  show  unquestionably  that 
the  preservatives  used  had  no  effect  toward  increasincr  the  durab- 
ility of  the  bamboos  and  it  seems  probable  that  no  preservative 
of  any  kind  will  ever  preserve  bamboos  in  the  ground  for  more 
than  two  to  three  years.  The  difficulty  lies  in  the  impenetra- 
bility of  the  outer,  compact,  more  or  less  solid  and  hard  layer; 
the  inner  layer,  though  readily  impregnable  by  most  preserving 
materials  which  might  keep  it  immune,  is  valueless,  for  this 
portion  is  naturally  soft  and  weak. 

Wood  preservation. — No  work  was  started  in  this  direction, 
due  to  the  lack  of  creosote  or  any  other  preservative  noaterials. 

THE  WORK  IN  BAGUIO 

The  working  plan  for  Baguio,  the  hill  station  of  the  Philippine 
Islands,  has  been  completed,  approved,  and  is  now  in  operation. 

NURSERY 

The  demand  for  the  plants  from  Nursery  was  greatly  reduced 
this  year,  the  records  showing  that  only  2,117  plants  were  given 
out  during  1919.  Of  this  number  690  were  taken  by  private 
parties,  1,164  plants  were  used  on  the  parks  and  roads  and  863 
plants  were  given  for  the  Trinidad  Agricultural  School.  The 
demand  from  the  various  gardens  was  greatly  reduced. 

There  are  now  available  for  use  10,000  trees,  16,000  shrubs 
and  shrubby  trees  and  800  vines,  with  over  6,000  ornamental 
and  flowering  plants. 

The  planting  program  of  the  year  1919,  as  also  for  the  coming 
year,  was  hindered  by  the  scarcity  of  seed  of  Pinvs  inaidaris. 
From  June  to  September,  over  2,000  plants  and  thinnings  from 
the  nursery  rows  and  967  small  trees  were  set  out  in  the  ex- 
perimental plantation  area. 

The  rains  having  ceased  early  during  the  past  year,  there  was 
a  very  serious  water  shortage,  and  this  had  its  effect  upon  the 
nursery,  inasmuch  as  there  was  scarcely  sufficient  water  for 
bathing  and  culinary  purposes,  with  no  water  available  for 
sprinkling  during  the  period  when  the  plants  weiiie  in  greatest 
need  of  it.  In  cooperation  with  the  City  Engineer,  the  Bureau 
planted  up  quite  a  few  of  the  stream  sources  in  denuded  areas. 

Such  seeds  and  plants  were  ordered  from  Japan  and  the  United 
States  as  in  the  past  had  been  grown  successfully  in  Baguio. 
Of  the  economic  species  on  trial,  Cinnamomum  ca/mphora,  the 
camphor  of  commerce,  has  shown  excellent  results  and  the 
Bureau  is  now  taking  steps  to  increase  the  planting  of  this 
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species  and  use  it  for  reforestation  purposes.  The  exotic  spe- 
cies which  have  been  successfully  established  in  Baguio  are 
beinfir  propagated  from  cuttings  and  from  imported  seeds. 

CITY  AND  PARK  IMPROVEMENTS 

Spot  planting  with  local  pine  was  started  near  Military  Cir- 
cle. Paths  were  laid  out,  by  expert  Igorot  stone  cutters,  from 
the  metalled  road  to  the  district  office,  and  these  stone  cutters 
will  be  employed  for  the  construction  of  permanent  bridges  and 
culverts  in  this  part  of  the  city  in  order  to  do  away  with  the 
frequent  repairs  needed  where  pine  lumber  has  been  used  in 
construction. 

Improvement  thinnings  and  pruning  were  begun  for  securing 
clean  boles  and  also  with  the  secondary  purpose  of  disposing 
of  the  firewood  so  obtained  to  the  needy  residents  at  cost. 
Starting  this  in  Forbes  Park,  it  is  intended  to  continue  through- 
out the  city  and  forests. 

Turpentine  extraction  is  to  be  tried  on  the  old  trees  on  Forbes 
Park,  where  removal  of  such  trees  within  the  next  five  years 
is  silviculturally  necessary.  One  new  cottage  has  been  cons- 
tructed in  Forbes  Park  with  old  material  on  hand.  It  was  found 
necessary  to  reduce  the  allotment  of  expenditures  for  the  various 
projects  in  the  city  of  Baguio. 

To  reduce  the  fire  danger  the  grass  was  cut  in  all  parks. 
During  the  typhoon  season,  plants  on  Session  Road,  the  Forest 
Station  and  in  and  around  the  city  of  Baguio  were  pruned  and 
supported.  The  City  Hall,  Session  Road,  Wright  Park  and  the 
avenues  extending  to  the  Mansion  House  received  a  substantial 
addition  in  ornamental  trees  and  hedges.  Bumham  Park  suf- 
fered heavily  from  the  overflowing  of  the  lake  and  much  of  the 
planting  was  destroyed.  A  serious  fire  occurred  over  the  City 
Cemetery,  killing  about  130  good-sized  saplings  and  trees. 

The  working  plan  has  shown  that  the  annual  cut  of  25,000 
cubic  meters  from  the  Baguio  forests  is  far  too  great  and  that 
the  largest  permissible  cut  should  be  16,000  cubic  meters  if  a 
future  lumber  and  firewood  shortage  is  to, be  averted.  The  fire- 
wood problem  is  of  increasing  importance  and  the  high  price  of 
firewood  has  necessitated  a  very  much  more  drastic  policy  along 
conservation  lines,  inasmuch  as  the  general  public  persists  in 
trying  to  secure  cuttings  in  the  immediate  neighborhood  so  as  to 
reduce  the  outlay  for  firewood,  and  very  few  can  understand  the 
reason  for  not  having  cheap  wood  when  they  see  old  pine  ve- 
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terans  standing  on  the  roadsides  or  in  Forbes  Park.  Following 
the  suggestion  of  the  Bureau  of  Forestry  officials  at  Baguio,  the 
firewood  licensees  have  formed  an  association  and  meet  once  a 
month  at  the  district  office  of  the  Bureau.  This  association  has 
resulted  in  a  better  understanding  of  the  aims  of  the  Bureau  and 
in  mutual  respect  between  the  licensees,  and  they  are  cooperat- 
ing in  the  detection  of  forest  violations  and  in  fire  fighting. 
Many  lot  owners  have  consulted  the  forestry  officers  in  matters 
relating  to  tree  felling  on  their  property  and  such  persons  have 
been  accorded  prompt  attention;  but  cases  have  arisen  where 
lot  owners  who  cared  nothing  for  the  future  appearance  of  the 
city  have  cut  trees  on  their  property  and  sold  them  for  firewood. 
It  is  impossible  for  the  Bureau  to  stop  this  practice  and  efforts 
were  made  to  enact  an  ordinance  whereby  lot  owners  desiring  to 
fell  pine  trees  on  their  property  would  be  compelled  to  secure 
permission  from  the  city  forester.  This  ordinance  failed  of 
passage  on  the  ground  that  it  curtailed  the  established  rights  of 
property.  Some  stealing  of  timber  from  private  property  has 
been  the  result  and  complaints  were  made  to  the  Bureau,  but 
it  is,  of  course,  impossible  for  any  of  the  Bureau  of  Forestry 
personnel  in  Baguio  to  guard  private  property. 

The  demand  for  Christmas  trees,  saplings  and  poles,  has  also 
created  an  undesireable  situation,  since  young  trees  which  the 
Bureau  desired  to  save,  especially  along  the  roads,  were  cut 
down  by  irresponsible  visitors  and  residents  for  Christmas-tree 
purposes,  even  some  large  Japanese  Cedars  planted  six  years  ago 
being  cut  down  for  such  use,  and  a  policy  is  now  being  studied 
with  the  object  of  controlling  this  evil. 

The  fire  situation  in  Baguio  during  the  past  year  has  been  very 
bad,  due  to  the  dry  season,  and  the  possibilities  of  controllini; 
it  are,  due  to  the  lack  of  money,  not  very  encouraging.  An 
automobile  truck  to  carry  men  and  equipment  for  fighting  fire 
was  requested  in  the  appropriation,  but  denied.  It  has  happened 
that,  where  six  to  eight  fires  started  practically  at  the  same  time 
and  no  adequate  transportation  was  available,  these  fires  have 
gained  considerable  headway  with  consequent  destruction  before 
men  arrived  on  the  scene. 

THE  FOREST  SCHOOL 

During  the  year  the  Forest  School  was  handicapped  by  lack 
of  equipment  and  of  a  full  teaching  staff,  as  it  was  during  1918. 
The  Class  of  1919  finished  its  school  work  early,  the  last  two 
months  of  the  term  being  spent  in  the  field  with  a  party  from 
the  Bureau  of  Forestry.  A  reconnaissance  of  the  Davao  re- 
gion was  made.    The  graduating  class  was  thus  enabled  to 


Leyte 1 

Pangasinan   10 

Rizal  1 

Tarlac    1 

Union  1 

Zambales   1 

China    1 
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secure  valuable  practical  training  before  entering  the  Bureau 
of  Forestry. 

The  Chinese  graduate  made  special  studies  in  lumbering 
before  he  returned  to  China. 

Two  foresters  from  the  school  took  advantage  of  the  departure 
of  the  Senior  Class  to  go  on  leave  to  the  United  States.  One 
returned  in  June  in  time  for  the  opening  of  the  school,  while  the 
other  arrived  in  September. 

One  new  American  forester  arrived  in  the  latter  part  of 
September  and  was  given  charge  of  the  engineering  courses, 
including  lumbering. 

The  Junior  Class  contained  21  students.  Three  Chinese 
students  are  included  in  this  number.  The  students  are  from 
different  sections  of  the  Philippines,  but  especially  from  the 
provinces  north  of  Manila,  as  may  be  seen  in  the  following  table : 

Ambos  Camarines  2 

Batangas   1 

Bulacan 1 

Cagayan  - «  4 

Ilocos  Norte  3 

Ilocos  Sur  6 

Iloilo  1 

Laguna    ,....  1 

A  professor  from  the  College  of  Agriculture  was  secured  to 
teach  the  course  in  Botany  during  the  vacation  period,  while  an 
instructor  from  the  same  College  taught  trigonometry  to  the 
Juniors  for  the  first  semester.  Arrangements  had  been  made 
to  have  the  College  of  Agriculture  teach  the  English  courses, 
but  because  of  the  lack  of  personnel  this  course  was  handled  by 
one  of  the  foresters. 

It  is  not  feasible  to  have  the  students  take  only  one  course  at 
the  College  of  Agriculture,  unless  it  is  given  as  the  last  subject 
of  the  day,  because  of  the  interference  with  classes  at  the  Forest 
School.     The  two  institutions  are  over  a  kilometer  apart. 

The  arrival  of  one  new  American  forester  has  made  it  possible 
to  give  special  work  in  woodcraft  and  in  connection  with  mili- 
tary drill.  The  tying  of  knots,  making  hitches  and  splices,  the 
care  and  use  of  saws  and  axes,  first  aid  and  swimming  are 
taught,  in  addition  to  the  usual  military  drill. 

The  courses  of  study  have  been  rearranged  for  the  purpose 
of  concentrating  on  essentials  and  also  of  securing  closer  coordi- 
nation between  the  several  courses. 

The  proposed  higher  course  in  forestry  is  still  in  the  future, 
as  everjrthing  depends  upon  an  appropriation  for  equipment  and 
additional  personnel.     It  is  difficult  to  secure  a  man  trained  in 
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tropical  forestry  who  is  wiUinfir  to  come  to  the  Philippines  at  the 
salary  now  offered. 

REFORESTATION 

The  extensive  reforestation  program  which  was  planned,  but 
which  it  was  impossible  to  carry  out  during  1918,  was  taken  up 
again  during  1919  and  some  headway  made. 

ILOCOS  AND  ZAMBALES  REFORESTATION 

The  preliminary  work  done  in  the  Ilocos  Provinces  and  in 
Zambales  during  1918  was  made  use  of  and  those  municipalities 
which  forwarded  resolutions  to  cooperate  with  the  Bureau  of 
Forestry  were  again  visited  and  effective  work  started.  In  these 
provinces  a  total  of  11,850  liters  of  ipil-ipil  seeds  was  distributed 
for  preliminary  planting  in  the  kogon  areas.  Nine  cavans  (1 
cavan=75  liters)  of  lumbang  seeds  and  eleven  cavans  of  bagi- 
lumbang  seeds  were  distributed.  Fifteen  reforestation  demons- 
tration plots  were  established  in  as  many  municipalities,  the 
plots  covering  an  area  of  about  270  hectares,  while  the  number 
of  nurseries  established  was  two.  Of  the  ipil-ipil  seeds  distri- 
buted, 3,300  liters  went  to  Ilocos  Norte,  1,575  to  Ilocos  Sur  and 
3,375  to  Zambales  Province.  No  lumbang  seed  was  distributed 
in  Ilocos  Norte,  but  12  cavans  of  lumbang  and  bagilumbang  seeds 
were  distributed  in  Ilocos  Sur  and  eight  cavans  in  Zambales 
Province.  Eighty-nine  hectares  were  put  into  reforestation 
demonstration  plots  in  Ilocos  Norte,  88  hectares  in  Ilocos  Sur 
and  93  hectares  in  Zambales.  In  practically  all  this  work  free 
labor  was  available.  The  surrounding  population,  headed  by 
the  teniente  del  barrio  or  the  councilor  of  the  district,  usually  did 
the  broadcasting  and  from  seven  to  twelve  cavans  of  seeds  were 
broadcasted  in  one  day.  The  average  results  show  that  ipil-ipil 
planted  from  six  months  to  a  year  ago  is  about  20  centimeters 
in  height  in  all  the  reforestation  plots.  The  lumbang  is  30 
centimeters  in  height  and  the  bagilumbang  35  centimeters  in 
height  two  months  after  sprouting.  The  last  two  named  species 
are  all  in  the  nurseries. 

Due  to  interest  taken  by  the  local  people  in  guarding  their 
own  plantings,  there  has  been  no  destruction  in  any  of  the  plan- 
tations. The  cooperation  of  the  municipal  officials  in  the  fifteen 
towns  above-mentioned  is  most  encouraging,  as  they  were 
always  ready  to  render  help  and  took  considerable  pains  to 
explain  to  the  people  of  their  municipalities  the  purpose  of  this 
work  and  the  good  effects  that  would  result  from  the  planting. 
The  Bureau  has  put  on  a  forest  guard  to  patrol  these  various 
plots  and  to  keep  the  Bureau  informed  as  to  their  condition, 
while  at  the  same  time  his  presence  on  the  ground  helps  to  keep 
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up  the  interest  already  established.  One  of  the  nurserieflf  i» 
established  on  private  ground,  the  use  of  which  was  given  by 
Mr.  Satumino  Bello,  while  the  other  nursery  is  established  on 
public  land.  In  the  nurseries,  narra  and  algarroba  (Ceratania 
sUiqiui)  have  been  planted  for  distribution^  but  the  main  species 
are,  as  stated  above,  lumbang  and  bagilumbang.  Nurserymen 
are  employed  for  the  care  of  these  two  nurseries. 

Other  municipalities  have  requested  the  coSperation  of  this 
Bureau  and  it  is  hoped  that  during  the  coming  year  the  work 
can  be  extended  to  them  also.  In  Zambales  Province  the  work 
has  not  been  taken  up  in  as  detailed  a  manner  as  in  the  Ilocos 
provinces,  but  during  the  coming  year  more  work  will  be  done 
there  insofar  as  getting  codperation  of  the  municipalities  is 
concerned.  Five  municipalities  in  this  province  have  already: 
been  taken  care  of.  It  is  hoped  that  during  next  year  consider- 
able teak  will  be  planted  in  Zambales  and  that  enough  teak  seeda 
will  be  available  for  trials  in  both  of  the  Ilocos  provinces. 

ARAYAT  BEFORESTATION  ' 

This  project  was  started  in  1914.  Due  partly  to  lack  of  money 
and  men,  but  principally  because  of  the  fact  that  this  project 
was  to  be  included  in  «  forest  reserve  and  the  land  question  had 
not  been  settled,  it  was  not  given  much  attention  from  a  refores- 
tation standpoint.  The  principal  end  sought  in  this  project  was 
to  provide  firewood  for  the  vicinity,  inasmuch  as  the  demand  for 
firewood  by  the  sugar  mills  is  very  great ;  one  town  alone  has  64 
smaU  mills  consuming  firewood.  As  a  result  of  the  former  acti- 
vity, approximately  50  hectares  are  now  planted  to  ipil-ipiL  Thi9 
planting  was  in  patches  in  the  small  caingins.  Over  100  hec- 
tares in  caingins  are  still  to  be  planted,  and  the  Bureau  hopes  to 
effect  this  during  the  coming  year.  Very  little  codperation  was 
received  from  the  municipal  officials,  particularly  of  Arayat, 
Pampanga,  where  during  the  last  election  the  President  issued 
permits  for  the  cutting  of  firewood  and  the  making  of  caingins 
totally  without  authority  from  the  Bureau  of  Forestry.  Most 
of  the  caingin-makers  were  induced  to  broadcast  ipil-ipil  seeds 
in  this  project  during  the  past  year,  yet  it  was  found  that  practi- 
caUy  no  results  were  obtained  from  this  work.  It  is  hoped  that, 
should  the  Arayat  Reserve  be  proclaimed  as  outlined  in  last 
year's  report,  effective  work  may  be  started. 

CEBU  REFGffiESTATION 

Considerable  additions  were  made  to  the  nursery  as  far  as  new 
species  for  trial  were  concerned,  but  very  little  work  was  done 
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iduring  1919,  due  to  lack  of  funds,  as  will  be  seen  from  the 
following  comparative  table : 


Yctf. 


1916. 
1917. 
1918. 
1919. 


Total 


Area  under 
Bureau  of 
Forestry. 


Ha. 
Ap.    4.095 


4.095 


Ha. 
666 

971 
1.860 
1.15 


2.996.15 


indled. 

* 

Area  of  kogonal 
planted. 

Areacaiftffin 
planted. 

Fsroent. 

16.26 

28.61 

88.24 

.02 

Ha. 
852 
854 

220 

8.66 

20.60 

5.41 

Ha. 
62.0 
67.8 

818.7 
1.15 

xvKoenc. 

L27 

1.66 

7,78 

.08 

78.18 

1.426 

84.6 

489.16 

10.72 

Attount 
oflpfl. 
ipili 


9.842 

80.640 

6.280 


Year. 


1916 

1917 

1918 

1919....^... 

Total 


Number  of — 


Ipil-ipfl   LumbaniT 
■Mdllixs     seeds 
planted,      sown. 


104.841 
10.688 
None. 
None. 


116.469 


66.980 
60.000 
18.000 
None. 


124.920 


Baffilum 
ban«r 
sown. 


168.980 
246.170 
898.450 
None. 


802.560 


Seedlings 
set  out. 


4.186 
7.791 
2,880 


14.807 


Distance  boundary. 


CSeaned. 


Km. 
17.2 
6.8 
None. 
None. 


28.5 


Planted. 


Am. 
14.1 
6.8 
None. 
None. 


20.4 


Dlstanee 

hOTM 

trail 

eon- 

stnicted. 


Km. 

.915 
None. 
None. 
None. 


.916 


Distance 

of  foot 

trail 


stnicted. 


Km. 

8.U4 
None. 
None. 
None. 


8.U4 


Special  licenses  were  issued  for  the  cutting  on  this  project  of 
Ipil-ipil  for  firewood  and  charcoal,  the  income  from  which  is 
turned  over  to  the  Bureau  of  Lands>  inasmuch  as  this  land  is  a 
part  of  the  Friar  lands  Estate  turned  over  to  the  Bureau  of 
Forestry  for  administration.  The  following  table  gives  the 
number  of  licenses  with  the  amounts  requested,  purpose  for 
which  granted,  and  the  amounts  invoiced: 


Number  of  license. 

Amount  of  license. 

Prodoet  srantad. 

Amoont 
inToiecd. 

68.... 

Cm.  m. 
100 

Cu.m. 
60 

64 

100 

do 

45 

66 

100 

<7harf>oaJ , , 

271 

66 

100 

do 

181 

OT 

80 

do ... 

68 

60 

do 

69 

70 

■mm.                        « 

|Y 

70 

60 

CI^«HKMtl 

«y 

71 

60 

do 

83 

78 

Not  in  file 

Firewood  -....._.. 

46 

76.... 

760 

do 

145 

77 

40 

do 

Total  amount  gathered 398f  cubic  meters. 

It  is  gratifying  to  know  that,  after  four  years,  over  898  cubic 
meters  of  firewood  and  charcoal  were  taken  off  the  area  in  thin- 
nings from  ipil-ipil  alone.  No  serious  damage  was  done  in  the 
plantations  during  the  past  year  and  in  general  the  attitude  of 
the  people  toward  this  project  seems  to  be  much  better  than  in 
the  past,  since  they  have  been  made  to  understand  what  the 
purpose  of  this  work  is,  with  the  result  that  they  now  have  a 
better  understanding  of  the  law.    It  is  hoped  that  during  the 
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coming  year,  money  will  be  made  available  for  considerable 
purchases  of  seeds  and  for  labor  to  continue  this  work. 

BAGUIO  REFORESTATION 

The  trials  with  wild  pine  seedlings  during  the  past  year  have 
given  very  poor  results,  which  was  undoubtedly  due  to  the  lack 
of  water  during  the  long  dry  season  of  last  year.  Frequent 
inspections  of  the  Antamok  River  Plantation  have  shown  that 
some  50  per  cent  of  the  plants  are  doing  well,  with  some  already 
flowering,  in  spite  of  the  fact  that  cattle  are  pasturing  over  the 
area.  Some  360  plants,  principally  camphor,  have  been  taken 
to  the  Trinidad  Farm  School  for  reforestation  work,  and  the 
undersigned  wishes  to  call  attention  to  the  public  spirit  and 
enthusiastic  cooperation  of  the  School  Principal,  Mr.  J.  A. 
Wright,  in  this  work.  The  Bureau  cooperated  with  the  military 
commander  of  Camp  John  Hay,  in  the  planting  of  the  hillside 
around  the  hydro-electric  plant,  where  some  60,000  cuttings  were 
set  out,  the  principal  object  being  to  prevent  slides  and  erosion. 
The  growth  records  have  been  carried  on  with  the  local  pine, 
and  there  are  now  available  continuous  records  for  three  years. 
This  work  will  be  continued  for  at  least  ten  years,  or  even 
longer,  in  order  to  have  reliable  data  available.  Other  growth 
observation  plots  were  located  at  various  points  of  the  forest 
in  and  around  Baguio. 

DIVISION  OF  SAWMIIiliS  AND  UTIIilZATION 

PERSONNEL 

During  the  past  year,  one  lumber  inspector  and  five  rangers 
assigned  to  this  division  have  been  separated  from  the  Bureau 
by  resignation  or  dismissal.  However,  all  the  members  of  the 
new  class  from  the  Forest  School  entering  the  Bureau  this  year 
having  received  training  in  scaling  work,  five  of  them  have  been 
assigned  to  scaling  stations,  while  the  others  can  be  called  on, 
as  occasion  demands,  to  perform  this  class  of  work. 

The  plan  of  training  a  corps  of  guard  scalers  to  carry  on  the 
actual  scaling  work  under  the  direction  of  competent  rangers  has 
been  continued  during  the  year  with  the  result  that  the  Bureau 
now  has  some  twelve  men  of  this  class  stationed  at  the  different 
mills.  Certain  guards  regularly  assigned  to  other  classes  of 
work  have  had  some  preliminary  training  in  scaling  work,  and 
this  makes  them  available  for  appointment  as  guard-sealers, 
after  a  short  additional  training,  whenever  positions  may  occur 
requiring  their  services. 

While  in  the  future  thorough  training  in  scaling  work  will 
form  a  regular  part  of  the  instruction  of  rangers  studying  at 
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the  Folrest  School,  the  demand  for  their  services  in  other  lines 
of  duty  in  this  Bureau  makes  it  extremely  essential  that  the 
policy  of  training  gruard-scalers  for  the  regular  routine  work  be 
continued.  Accordingly,  it  is  of  the  highest  importance  that  a 
sufllcient  appropriation  be  provided  for  giving  appointment  to 
these  men  for  duty  wherever  the  quantity  of  timber  cut,  (espe- 
cially by  sawmill  owners),  would  require  a  disproportionate 
amount  of  attenticm  from  the  local  rangers. 

SCALING 

Scaling  work  at  those  mills  where  rangers  and  guards  are 
regularly  stationed  (Class  C  mills)  has  been  generally  satis- 
factory during  the  year,  appreciable  difficulties  having  been 
encountered  at  but  two  nfiills.  These  complaints  were  person- 
ally investigated  by  the  chief  of  this  division  and  by  the  super- 
vising scaler  with  the  result  that  in  the  first  case,  the  complaint 
of  improper  identification  of  species  and  insufficient  deduction 
for  defects,  the  trouble  was  found  to  be  largely  in  a  misunder- 
standing of  the  mill  manager  as  to  the  Government  system  of 
scaling  and  lack  of  familiarity  with  the  species  on  the  part  of 
some  of  the  company's  tallymen. 

The  second  complaint  arose  over  the  interference  with  the 
operations  of  the  logging  and  transportation  work  by  the  time 
required  and  place  designated  for  scaling.  This  case  was  in- 
vestigated and  trials  made  at  different  points  to  determine  the 
most  suitable  point  which  would  be  satisfactory  to  both  the 
company  and  this  Bureau. 

For  scaling  at  the  smaller  mills,  at  which  formerly  no  per- 
manent scaler  could  be  stationed,  the  work  has  been  greatly 
improved  through  the  increase  in  the  guard-sealer  force,  per- 
mitting the  rangers  to  make  more  frequent  inspection  trips 
during  which  they  could  visit  these  mills.  Moreover,  the 
transfer  of  rangers  trained  in  scaling  work  to  stations  having 
small  mills  under  their  direction,  but  where  formerly  none  of  the 
rangers  were  familiar  with  the  work,  has  helped  to  improve  our 
supervision  of  these  mills. 

LUMBER  GRADING 

Further  work  in  the  training  of  lumber  graders  had  to  be 
suspended  during  the  past  year  owing  to  the  demand  for  util- 
izing the  men  for  more  pressing  work  and  to  the  reeignati(»i  of 
the  lumber  inspector  formerly  employed  by  this  Bureau. 

The  importance  of  this  work  (as  noted  in  the  annual  report 
of  this  Bureau  for  1917)  can  not  be  too  greatly  stressed,  for  the 
interest  of  all  concerned;  (1)  of  the  lumberman,  on  account  of 
the  prices  he  can  command  for  property  graded  lumber;  (2)  of 
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the  purchaser,  through  assurance  of  securing  the  grade  of  lum- 
ber suitable  to  his  needs;  and  (3)  of  the  Government,  through 
the  better  name  which  such  a  system  is  bound  to  bring  to  the 
lumber  produced  in  the  Philippines. 

At  present,  almost  the  only  attention  paid  to  grading  work 
by  the  sawmill  companies  is  that  given  by  a  few  of  the  larger 
companies  shipping  special  stock  to  foreign  markets,  or  in 
making  up  special  orders.  However,  the  general  attention  of 
all  lumber  manufacturers  and  dealers,  so  necessary  to  realize 
the  full  benefit  of  this  class  of  work,  has  not  yet  been  secured ; 
and  while  the  hearty  cooperation  of  lumbermen  is  essential  to 
the  adoption  of  grading  work,  it  naturally  falls  on  the  Bureau  of 

Forestry  to  do  the  necessary  preliminary  work  in  training  a 
corps  <xf  men  capable  of  handling  this  class  of  work  and  demons- 
trating its  full  value. 

During  the  past  year,  several  requests  have  been  received  and 
handled,  both  through  the  office  of  the  wood  expert  and  the  Divi- 
sion of  Sawmills  and  Utilization,  for  the  inspection  of  lumber 
shipments.  While  it  is  true  that  these  inspections  were  a  start 
in  the  right  direction,  they  were  made  mainly  with  a  view  to 
avoiding  shipment  of  cull  lumber  which  would  have  had  to  be 
thrown  out  by  the  purchaser  on  receipt  of  the  shipment.  More- 
over, this  work  was  not  based  on  any  established  rules  such  as 
are  followed  in  the  United  States  and  other  countries,  the  early 
adoption  of  which  in  this  country  is  greatly  to  be  desired. 

Three  of  the  first  group  of  rangers  instructed  in  grading  work 
who  have  had  considerable  experience  in  actual  practice  have  left 
the  Bureau,  either  temporarily  for  further  study  in  the  United 
States,  or  permanently,  and  the  official  lumber  inspector  also  has 
resigned.  Nevertheless,  the  Bureau  still  has  men  with  more  or 
less  training  in  this  work. 

UTILIZATION 

The  efforts  on  the  part  of  various  companies  to  reduce  their 
waste  to  a  minimum  (a  matter  particularly  noted  in  previous 
annual  reports)  have  been  kept  up  as  much  as  possible,  and 
some  companies  have  added  special  units  of  new  machinery  for 
better  utilization. 

The  Insular  Lumber  Company  was  forced  to  close  its  stave 
mill  for  several  months,  owing  to  the  closing  of  the  Rizal  Cement 
Works  and  to  the  overstocking  of  the  China  market.  However, 
a  new  order  from  Hongkong  enabled  them  to  reopen  the  mill 
during  November.  The  daily  capacity  of  their  present  stave 
mill  is  from  600  to  800  bundles  of  25  staves,  or  from  4,650  to 
6,200  board  feet.  This  material  is  cut  entirely  from  waste  slabs 
and  edgings  of  the  lauans  and  tangile. 
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A  new  source  of  utilization  of  waste  has  been  established 
during  the  past  year  by  the  Oriental  Products  Company,  which 
concern  has  established  a  plant  next  to  the  mill  of  the  Negros 
Philippine  Lumber  Company  where  they  extract  potash  from  the 
sawdust  and  other  mill-waste,  also  from  banana  and  hemp  waste. 
The  potash  so  far  extracted  has  been  used  in  the  manufacture 
of  fertilizer,  for  which  the  company  has  had  more  orders  than 
they  have  been  able  to  fill. 

The  Cadwallader-Gibson  Lumber  Company  has  during  the 
year  added  a  rotary  veneer  slicer  to  their  veneer  mill,  as  well  as 
gluing  machinery  and  veneer-ply  presses.  This  company  is 
making  numerous  experiments  with  various  glues  and  gluing 
methods  to  develop  a  satisfactory  ply-wood  from  local  species. 
Shipments  of  sample  stock  have  already  been  sent  to  Austrialia 
and  to  China,  and  the  Company  already  has  had  local  orders  for 
plain  stock  (from  the  cigar-box  and  picture-frame  trade) — ^which 
have  necessitated  the  enlarging  of  their  drying  plant. 

The  manufacture,  from  otherwise  waste  material,  of  short 
stocks  for  the  United  States  and  China  markets  is  also  being 
continued  at  this  mill,  so  that  the  Cadwallader-Gibson  Lumber 
Company  secures  a  very  high  utilization  of  their  logs. 

LUMBERING 

Reports  from  the  various  mills  throughout  the  Islands  show 
a  general  increase  in  lumber  production  wherever  the  mills  had 
not  previously  been  running  to  full  capacity,  with  a  resultant 
increase  of  7,000,000  board  feet  for  the  period  from  January  1 
to  September  30,  1919,  as  compared  with  the  same  peroid  in 
1918,  this  increase  being  in  the  product  of  the  larger  mills  from 
which  regular  reports  are  received. 

Certain  of  the  mills  show  some  decrease  in  their  production, 
owing  to  the  fact  that  time  was  lost  in  rebuilding,  or  in  install- 
ing new  boilers  and  machinery.  The  production  reports  for  the 
periods  above  mentioned  show  a  total  mill  tally  of  fifty-nine  and 
one-half  million  board  feet  for  1919,  as  compared  with  fifty-two 
and  one-half  million  board  feet  for  the  same  period  of  1918. 

Additions  to  and  improvements  of  plants  are  being  made  by 
a  large  number  of  the  lumber  companies,  while  applications  for 
timber  licenses  from  new  companies  are  coming  in  regularly— 
all  indicating  general  confidence  in  a  continuation  of  the  present 
active  market,  not  to  mention  the  apparent  expectation  of  an 
increasing  demand. 

Newly  formed  companies  which  have  been  granted  long  term 
agreements,  either  on  new  areas  or  for  areas  abandoned  on 
account  of  the  hard  times  during  the  early  part  of  the  European 
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war,  are:  The  Zambales  Lumber  Company,  Ruiz  y  Rementeria, 
The  Olutanga  Lumber  Company,  and  the  Gordon-Schilling  Com-^ 
pany;  while  inquiries  and  applications  have  been  received  for 
areas  in  Apayao,  Laguna,  Tayabas,  Mindoro,  Samar,  Agusan; 
Zamboanga,  and  Cotabato. 

The  Cadwallader-Gibson  Lumber  Company  have  at  this  writing 
almost  completed  a  new  and  up-to-date  band  mill  with  necessary 
logging  railroad  and  equipment,  on  the  side  of  their  concession 
opposite  to  the  site  of  their  present  operations  and  expect  ta 
start  work  there  in  January,  1920. 

Their  veneer  mill,  which  is  the  only  one  in  the  Philippinesr,  has 
been  enlarged  and  improved  with  a  view  to  handling  the  increasc^l 
business  which  the  company  is  developing  in  plain  veneers  and 
ply-stock. 

The  Insular  Lumber  Company,  after  having  taken  out  its 
old  circular  rig,  is  rebuilding  this  mill  and  in  it  is  installing  an 
eight  foot  band  rig,  with  the  intention  of  increasing  the  daily 
output  to  100,000  board  feet. 

Th^  also  have  done  some  work  in  cutting  out  reverse  grades 
on  the  railroad  and  are  planning  to  purchase  a  heavier  type  of 
locomotive  and  rolling  stock  to  handle  the  logging  work,  which 
has  been  extended  considerably  further  into  the  interior  of  the 
concession  area. 

The  Negros-Philippine  Lumber  Company  has  enlarged  and 
improved  the  sorting  table  at  the  rear  of  the  mill  and  has  in* 
stalled  a  6-foot  Mershon  roUer-band  resaw  for  cutting  up  cants, 
which  should  materially  increase  their  output.  They  have  added 
a  second  Shay  locomotive — 42  tons — on  their  railroad  and  are 
waiting  for  the  arrival  of  wheels  and  axles  to  increase  the 
number  of.  log  cars  on  their  railroad.  A  new  logging  superiur 
tendent  has  been  put  in  charge,  who  already  has  overcome  the 
shortage  of  log  supply  at  the  mill  from  which  the  company  had 
suffered  since  the  loss  of  their  former  superintendent. 

The  Kolambugan  Lumber  and  Development  Company  has, 
since  the  arrival  of  its  new  manager,  doubled  its  daily  output, 
though  still  greatly  hampered  in  the  increase  of  its  total  pro- 
duction through  delays  in  getting  new  logging  equipment  from 
the  United  States.  However,  the  greater  part  of  this  material 
has  now  been  received,  and  the  operations  are  going  ahead 
rapidly. 

The  president  of  the  Mindanao  Lumber  Company  has  spent  a 
large  amount  of  time  personally  supervising  the  work  at  Naga- 
Naga,  with  the  result  that  the  company  is  now  preparing  to 
act  on  the  recommendations  of  several  forest  officers  that  the 
company  in)stall  a  logging  railroad.    The   president   is  now 
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looking  for  men  to  cruise  the  company's  concession  and  to  survey 
its  railroad  line. 

The  same  company  owns  the  Calauag  Sawmill  and  has  in- 
vested therein  extensive  improvements  and  additions  to  the  miU 
and  the  logging  equipment,  which  should  develop  this  into  an 
efficient  operation  during  the  coming  year. 

The  Port  Banga  Lumber  Company  has  brought  out  from  the 
United  States  a  new  set  of  boilers  to  replace  the  old  ones  which 
were  no  longer  able  to  supply  sufficient  power,  and  the  c(Mnpany 
is  rebuilding  and  improving  the  arrangement  of  its  miB. 

During  the  past  year,  the  Basilan  Lumber  Company  built,  pn 
Maluso  Bay,  a  new  mill  which  started  operating  about  the  first 
of  November,  and  the  company  is  installing  a  tram  line  with 
which  to  supply  logs  to  its  mill. 

Vairious  improvements  or  additions  have  either  been  made  or 

prepared  for  by  the  Olutanga  Lumber  Company,  Port  Lebak 

Lumber  Company,  Misamis  Sawing  Lumber  Company  and  the 

Catabangan  Sawmill,  while  the  Zambales  Lumber  Company  has 

installed  and  started  up  a  temporary  circular  mill  pending  the 

arrival  of  machinery  from  the  United  States  for  a  large  band 
mill  and  logging  equipment.     The  old  Taba  Sawmill  at  Lumarao, 

Zamboanga,  has  been  purchased'  froin  the  Bank:  of  the  Philippine 

Islands  and  will  be  put  in  running  order  within  the  next  few 

months* 

The  old  Sibuyan  Sawmill,  which  was  sold  last  year,  has  been 
moved  to  and  iset  up  on  a  piece  of  private  forest  about  f our ^  miles 
from  Cadiz,  Negros  Occidental. 

The  following  table  shows  a  comparative  statement  of  total 
log  scale,  trimmer  tally  and  forest  charges  for  the  first  nine 
months  of  1918  and  1919  from  the  twelve  larger  milla  opwating 
during  these  two  periods.  The  figures  for  these  miDs  give  a 
dotse  indication  of  the  general  activity  of  licensees  throughout 
the  Islands. 

Totals  of  the  scale,  mill  tally  and  charges  for  12'  sawmiUs  from 

JaniLary  1  to  September  SO. 


'  Year. 

Scale. 

mn  tally. 

Fot«t 
.  chaisct. 

191» 

Cu,m, 
199.808.11 
177.699.86 

140.264.66 
128.982.68 

M64.084.06 

1918 

188. 826. 6S 

LOCAL  MARKETS 

The  following  tables  made  up  from  reports  received  from  the 
ten  larger  and  more  regular  operators  show  a  comparison  of  the 
amounts  of  lumber  shipped  to  various  local  ports  and  to  foreign 
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ports  from  January  1  to  September  30,  1918  and  1919  ard  for 
the  entire  year  1918. 


Lwnb€r  ahipments  from  January  ^  to  Septmnbor  SO,  1918,  from  principal, 

ClaB$  B  and  C  sawmiUla, 


Dattiiuition. 


Foreiflii  porU . 

Umnnm 

Cebu 

Ilotlo 


Davao. 
liindaiMo  and  Sola 

Luzon  ports 

Viflasran  ports 

UneUwslflod  porta.. 


Total. 


Rod  and 
white 
Lauan. 


822.976 

9.227,000 

248,266 

706,819 

278,186 

849,118 

181,687 

K717 

182,666 

12,004,406 


28,462,126 


TanffOe. 


906,902 

629.744 
22,846 


18,128 
11,111 


771,687 


2,866,406 


Apitonff. 


6,280,96^ 

290^816 

68,612 

128,208 

18,806 

27.478 

88.869 

2.796 

1.411.461 


7.18L996 


Guijo. 


882.078 
127.860 


64,810 


1,286,889 


Yakal. 


696,689 
101.168 


106.191 

88.661 

14,888 

4.686 

97.711 

26.624 

8.880 

1.187 

7.898 


1.288^967 


Destination. 


Foreiirn  ports 

Manila 

Cebu 

UoUo 

2«ainboansa 

Darao 

Mindanao  and  Sula. 

Luzon  pcurts 

Vfsayan  ports 

Unclassified  ports.. 


Total  -j. 


Lnmbayau. 


618.166 
820^868 


867.814 
1.676 
2.618 


123,686 


1,484.718 


Palosapis. 


1.9S8.868 


573 


1,988,986 


Mlseella- 
neoos. 


2.151.842 
229.188 
160.761 
153.084 
211.869 
184.649 
12.966 
667.886 

1.0^888 


<8e6»468 


TotaL 


1,2$HI.968 

21.669.284 

1,264.920 

907,682 

1.128,094 

646.908 

388.128 

88.498 

842.694 

16.449.283 


48»609,404 


Lumber  ahipmenta  from  Jan.  1,  to  Bee.  SI,  191S. 


Destination. 

Red  and 

whito 

Lauan. 

Taasfle. 

Apitonff. 

Gnijo. 

Yakal. 

FOB^OljfT?  pOVtS  ...iu...^    ^j.«.    ^^_.^....^j.^j.a.^.i.^ 

822.976 

11.666,469 

894,496 

968.187 

642.180 

426.989 

166.260 

14717 

214.412 

18.687.687 

1.089.814 

1.166,084 

22.846 

Manila 

6.602.818 

400.778 

112.886 

191.260 

112,018 

81.696 

46,868 

3.540 

2.26^422 

1.004.798 
16a  684 

1,166,026 

Cebu 

184.816 

Iloilo - 

ZifMAboanjra .  . 

1.846 

i8.*276' 
11.412 

196.86T 

68.606 

15.006 

4624 

174.481 

Davao -, — — — 

26^684 

Mindanao  and  Sulu 

9.366 

Luson  ports  .......„, ^ 

1.226 

VlManin  ports   ...  ,. 

Unolassified  ports  .... 

1.121,027 

66.269 

10^968 

Total 

88,619.120 

8.426^268 

9.668.786 

1.600,181 

1.621.816 

Destination. 


Foreign  ports. 

Manila 

Cebu. 


IloAo 

Zamboansa 

Dayao 

Mindanao  and  Sulu 
Lnxon  porta  --....- 

Visayan  ports 

Unclassified  ports . 

Total 


Lumbsyao. 


908.156 
481.218 


468.758 

49.166 

7.883 


187.681 
1.997.162 


Palosapis. 


2,182.487 


678 


2.188.060 


Miscella. 
neout. 


2,506^001 

251,206 

160,761 

208.879 

264.191 

271.782 

12.990 

1.179.963 

1.086.060 

6.916.290 


Total. 


1.412,290 

87.027.806 

1.985^888 

1.216.828 

1.877.660 

980.884 

614.740 

91.409 

1.397,986 

28.861,774 

69,816.156 
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Lumber  ahipmenta  from  Janvury  1  to  September  30 y  1919 ,  from  principal 

Class  B  and  C  sawmills. 


Destination. 


Forelifu  ports  ............ 

Hanila 

Luzon  ports .♦., 

Cebn 

Iloilo 

Vissyan  ports 

Zsmboanjca i. 

Davao 

Mindanao  and  Snlu  ports 
Unclassified  ports , 


Total. 


Red  Lauan 

^nd  Tan- 

ffile. 


1.701,187 

1.987.142 

2,461 

560.070 

198,862 

860.927 

22.486 

1.896 

96,828 

6.978,614 


11,849,897 


White  La- 


1.781.772 

9,681.411 

1.660 

1,821,186 

646,869 

189,484 

619.002 

170.624 

1,284.108 

6*777.666 


21.972,266 


Apitonff. 


88.746 

4.609.162 

109.666 

769.867 

102,477 

21,648 
208.881 

87,667 

602.174 

1.612,488 


Guijo. 


1.600,498 

1,907 

140.718 


4,872 

148,754 

66,049 

116,000 


cbapni. 


876.142 
"4S.~88b 


S7,B0 
28.00 
14.966 


7,897.217 


1.968.788 


486.627 


Destination. 


Foraign  ports 

Manila 

Lnson  pmts 

Cebu 

Iloilo 

Visayan  ports 

Zamboanca 

Davao 

Mindanao  and  Sulu  ports 
Unclassified  ports 


Total. 


Yakal. 


1,061.676 
2,196 

168,606 


40,060 

160.621 

60.668 

91,986 


1,666»682 


Lumbayau.'  Palosapis. 


948.816 


178.460 


16.968 
486,216 

70.088 
276.168 


1,919.696 


672.064 
475 


Miscella- 
neous. 


il,4S8 

1,662,786 

68.186 

194.661 


2.688,886 

90,282 

120.971 

84,674 


ToCaL 


2.6U.14S 
22. 1881 661 

177.071 
8.841.8a 

844.  UB 
8.666,1(4 
1.612.66 

689i6iS 

2,868.80 

14.268.768 


672,609 


4.776.888 


62,612,064 


Note. — ^Tfae  above  flsures  are  in  board  feet. 

The  shipments  listed  under  "Unclassified  Ports''  were  made 
up  almost  entirely  of  the  shipments  from  mills  which  failed  to 
furnish  complete  data  as  to  destination  of  shipments.  The 
major  portion  of  these  unclassified  shipments  were  sent  to  Ma- 
nila, the  remainder  going  to  various  local  ports  in  the  Visayan 
Islands,  such  as  Cebu,  Iloilo,  Bantayan,  San  Carlos,  Bacolod,  etc. 

The  increase  in  shipments  during  the  palst  year  is  indicated  by 
the  fact  that  including  the  month  of  October,  1919,  the  shipments 
for  only  the  first  10  months  of  1919  are  59,737,876  board  feet 
as  compared  with  59,816,163  for  the  entire  year  of  1918.  With 
a  maintenance  of  average  monthly  shipments  from  these  10  mills 
during  November  and  December,  the  increased  shipment  of  lum- 
ber for  1919  will  be  100  million  board  feet,  as  compared  with 
an  estimated  total  in  1918,  from  all  mills,  of  75  million  board 
feet. 

Building  activities  all  over  the  Islands,  augmented  by  the 
building  of  new  sugar  centrals  in  the  Visayas  and  in  Luzon,  the 
development  of  the  coal  mines  in  Mindanao  and  Cebu,  the  de- 
velopment of  agricultural  lands  in  Mindanao  and  the  .general 
demands  of  business  and  housing  needs,  have  greatly  increased 
the  call  for  lumber  and  made  a  very  favorable  year  for  all 
lumber  producers  and  dealers. 

There  is  a  certain  amount  of  uneasiness  expressed  among  some 
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of  the  lumbermen  that,  with  the  placinsr  of  more  ships  on  the 
Pacific  and  an  expected  decrease  in  freight  rates,  Oregon  Pine 
will  again  come  into  competition  with  local  woods  (as  it  was 
before  the  war) ,  at  prices  which  they  can  not  successfully  meet. 
However,  the  demands  which  will  be  made  on  American  timber 
by  the  home  and  European  markets,  together  with  the  improba- 
bility of  lumber  prices  in  the  United  States  returning  to  pre- 
war levels,  will  doubtless  tend  to  prevent  any  such  serious  com- 
petition. The  investments  in  machinery  for  and  the  development 
of  Philippine  lumbering  operations  already  noted  in  this  report 
indicate  that  the  foregoing  is  the  general  feeling  among  lumber- 
men in  the  Islands. 

FOBEIGN  MARKETS 

The  following  table  shows  the  exports  of  lumber  and  timber 
by  species  from  January  to  September,  1918  and  1919,  as  reported 
from  the  Bureau  of  Customs.  (The  exports  by  countries  are 
not  published  in  monthly  statements,  but  are  secured  from  the 
Collector  of  Customs  at  the  dose  of  each  year.) 

Lumber  exports  to  att  eotmtriee  from  January  1  to  September  SO. 


Species. 


Gviio 


Ipil 


Ifolave. 
Nana.. 

Tuurfle. 
TIbuIo. 
TakaJ.. 


Mannad 

Paloaapis 
Lambajaii 
OtiMT  LmB 


Nato. 


Total 


1919 


Anxnmt. 


272 


8 

62 

10 

7.880 

1 

(T) 

2.404 

1 

4 

6 

<8 

18 


6 
17 


{ 


10,621 
•4.608.804 


VahM. 


Ml  667 

IS.  068 

464 

8.880 

^410 

819.540 

47 

160 

166.024 

146 

860 

900 

8.089 

878 


1.088 
484 


619.184 


1918 


Amount. 


Cii.  m. 
1.648 
1.806 
12 


7 

2.029 

86 

2 

2.810 

(T) 

(?) 

8 


448 

1 

1.664 

1 


9.866 
>4. 178. 620 


Value. 


N6.997 

78«264 

760 


909 

78.762 

6.600 

260 

167.870 

66 

9 

114 


16,218 

41 

67.888 

168 


488.796 


•Board   feet. 


Timber  exp&rts. 


Camacvn . 

18 

42 

1 

1,300 

6.U0U 

60 

Apltocur . . ... --..- 

Ipil 

117 
81 

9.626 

tensile 

1.016 

Teak 

2 

1 

800 

160 

Tindah? 

1 

Total -- 

/              64 
I     •27.186 

6.800 

148 
•62,762 

10.540 

•  Board  feet. 
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The  largest  amount  of  these  shipment  goes  to  the  United 
States,  with  comparatively  large  shipments  to  Hongkong  and 
Shanghai,  and  smaller  amounts  to  Japan,  Indo-China,  Australia, 
etc. 

Considerable  interest  has  developed  in  the  China  market 
during  the  past  year,  several  of  the  lumber  companies  havin^^ 
sent  representatives  to  investigate  market  conditions  there. 

Moreover,  a  letter  was  received  by  this  Bureau  from  Shanghai 
presenting  a  short  statement  of  the  conditions  of  the  lumber 
market  there  and  requesting  the  coSperation  of  the  Bureau  of 
Forestry  and  Philippine  lumbermen  in  establishing  a  regular  and 
dependable  supply  of  Philippine  lumber.  This  was  taken  up 
with  a  number  of  Philippine  lumbermen,  and  a  former  Chinese 
dtudent  from  the  Fore)9t  School,  who  had  shown  unusual  ability 
in  the  study  of  logging^  miUing  and  marketing  work,  and  who 
had  become  well  acquainted  with  the  conditions  of  the  Philip- 
pine market,  was  sent  to  Shanghai  to  acquaint  the  Chinese  dealers 
with  Philippine  timber  supply  and  the  market  conditions. 

While  the  amount  of  the  bottoms  available  and  the  resultant 
cost  of  freight  have  been  detrimental  to  the  full  development 
of  the  China  market  for  Philippine  lumber,  the  interest,  so 
far,  of  local  lumbermen  in  cooperating  with  each  other  in 
developing  that  market,  has  been  disappointing. 

The  great  tendency  seems  to  be  to  want  to  enter  the  China 
market  independently,  and  to  make  an  attempt  to  "comer"  it 
by  making  all  other  companies  deal  through  that  one  which 
might  first  succeed  in  firmly  establishing  itself  there;  and  it 
seems  doubtful  whether  exactly  this  can  be  done — ^not  to  mention 
the  delay  which  such  a  procedure  involves  for  getting  Philippine 
lumber  on  a  solid  basis  in  the  China  market. 

During  the  year,  an  Australian  lumber  dealer  visited  the 
Philippine  Islands  with  the  object  of  investigating  availaUe 
supplies  of  timber  and  establishing  connections. 

With  such  markets  available  and  the  world-wide  demand  there 
will  be  for  lumber  for  the  next  five  to  ten  years  for  reconstruction 
work  following  the  war,  the  possibilities  for  development  of 
the  Philippine  lumber  industry  and  for  foreign  sales  are  most  ex- 
cellent. 

LUMBERMEN'S   ASSOCIATION. 

The  attitude  of  several  of  the  local  lumbermen  with  regard  to 
the  above-mentioned  letter  from  the  Shanghai  lumber  dealers 


46 

brings  up  very  forcibly  the  old  question  of  the  need  for  a  Phil- 
ippine Lumbermen's  Association.  The  attempt  to  organize 
stich  a  body  in  1915  and  1916  had  proved  a  complete  failure, 
owing  to  the  indifference  and  distrust  displayed  by  the  majority 
of  the  parties  chiefly  interested,  the  lumbermen. 

This  failure  has  worked  only  to  disadvantage  of  the  lumber 
business  as  a  whole  in  the  Islands ;  and  it  is  therefore  very  de- 
sirable that  local  lumbermen  consider  the  advantages  such  organ- 
izations in  America  have  brought  to  manufacturers  there,  and 
promptly  take  steps  to  overcome  their  mutual  distrust  and  or- 
ganize. 

Questions  of  publicity  and  the  development  of  foreign  markets, 
transportation  problems,  grading  rules,  training  and  appointmlent 
of  lumber  inspectors  and  all  similar  matters,  could  be  taken  up 
and  settled  in  a  manner  which  the  Bureau  of  Forestry  acting  alone 
could  never  hope  to  accomplish.  It  seems  most  important  for 
the  progress  of  the  lumbering  work  in  this  country  that  anyone 
who  shows  a  live  interest  in  the  matter  be  aided  in  any  way  pos- 
sible by  the  Government  to  revive  the  idea  of  organizing  a 
Lumbermen's  Association. 

DIVISIOX  OF  FOREST  LANDS  AND  MAPS. 

SECTION  OF  PUBLIC  FORBST  LANDS  CASES. 

The  same  difficulties  encountered  in  former  years  have  likewise 
been  observed  in  handling  the  cases  pertaining  to  the  section 
of  public  forest  lands. 

However,  one  of  the  difficulties,  originating  in  the  interpreta- 
tion of  the  Philippine  Supreme  Court  in  some  of  its  decisions  to 
the  effect  that  mangrove  swamps  are  agricultural  lands,  has 
been  dispelled  by  the  last  decision  handed  down  by  the  Supreme 
Court  in  the  case  of  J.  H.  Ankron  vs.  the  Government  of  the 
Philippine  Islands  (Official  Gazette,  Vol.  XVII,  No.  43,  October 
22,  1919) .  In  this  decision  the  Court  declared  that  "Whether 
the  particular  land  is  agricultural,  forestry,  or  mineral,  is  a 
question  to  be  settled  in  each  particular  case,  unless  the  Bureau 
of  Forestry  has,  under  the  authority  conferred  upon  it,  prior 
to  the  intervention  of  private  interests,  set  aside  for  forestry 
or  mineral  purposes  the  particular  land  in  question. 

"The  mere  fact  that  land  is  a  mangrove  swamp  is  not  sufficient 
in  itself  to  show  that  it  is  agricultural,  forestry,  or  mineral.  It 
may  belong  to  one  or  the  other  class." 
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The  following  table  shows  the  status  of  the  claims  received 
during  1919 : 


Number 
reoeived. 

Action. 

No  action 
nooMtary 
after  ins- 
pection. 

Pending 
decision. 

NonilMr 
of  hec- 
tare! ad- 
judicated 
to  the 
Insular 
tiorara- 
meat. 

GAdaiitral .   . , . .   .. 

12 
1.297 

8 
IM 

8 
44 

Ordfnftrv .....^ .......  ^..  ,-, 

88 

1M.6S 

Total 

i.soe 

142 

88 

62 

164.66 

SECTION  OP  PRIVATE  POREST  LANDS  REGISTRY. 

One  hundred  and  ten  parcels  of  land  with  a  total  area  of 
14,943  hectares,  71  ares,  and  39  centares  have  been  registered 
in  accordance  with  the  provisions  of  section  1829  of  the  Ad- 
ministrative Code,  and  examined  for  the  information  of  the 
Collector  of  Internal  Revenue. 

The  greater  part  of  the  work  in  this  section  during  the  year 
consisted  in  preparing  the  correspondence  which  required  the 
many  claimants  of  public  forest  lands  to  submit  their  titles  for 
registration  in  this  Bureau;  this,  because  of  conflicts  and  fric- 
tion between  licensees  of  the  Bureau  of  Forestry  and  the 
claimants. 

In  most  cases,  no  answer  to  these  letters  were  received  from 
the  claimants,  and  only  after  making  great  effort  and  bringing 
considerable  pressure  to  bear  on  the  interested  parties^  was  it 
found  that  such  claims  were  based  either  on  a  private  document 
showing  that  the  rights  of  a  caingin  maker  who  abandoned  the 
land  had  been  purchased,  or  on  a  mere  land-tax  declaration, 
made  one  or  two  years  previous  and  covering  extensive  forest 
areas.  Meanwhile,  under  such  circumstances,  the  utilization  of 
forest  products  is  necessarily  suspended,  causing  not  only  a 
decrease  in  forest  revenues,  but  also  a  loss  to  the  licensee  in  the 
stoppage  of  his  business  during  the  investigation. 

In  order  as  much  as  possible  to  obviate  these  deficiencies  and 
to  be  able  to  settle  such  cases  as  might  arise,  suitable  legislation 
was  recommended  last  year  which  would  authorize  the  Director 
of  Forestry,  after  making  an  examination  of  the  land  and  a 
careful  study  of  the  proofs  presented,  to  settle  the  questions  of 
fact,  which  settlement,  once  approved  by  the  Department  Secre- 
tary, shall  be  final  so  long  as  the  Court  of  Land  R^stration,  on 
request  by  the  claimant,  might  not  decide  the  question.  But  as 
no  action  has  been  taken  regarding  this  legislation  so  greatly 
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needed,  it  is  now  again  recommended^  since  it  is  greatly  to  be 
desired  in  the  interest  of  efficient  administration. 

The  following  table  shows  the  private  woodlands  registered 
up  to  December  31,  191&: 

Registered  private  woodlands. 


GalendAT  jmr. 


1900 

1901 

190t 

1908 

1904 

1906 

1909 

1907 

1906 

1909 

1910 

1911- 

19)2 

1918 

1U4 

1916 

1916 

1917 

1918 

1919 

Total 


Parcels. 


801 

88 

8 

8 

12 

81 

17 

10 

14 

4 

6 

14 

26 

16 

27 

87 

48 

84 

110 


1,100 


Number  of — 


20,648 

68,886 

16,412 

1,806 

29,228 

6.681 

18»7a6 

28,888 

.    686 

6.216 

8,668 

6,638 

6,662 

16,229 

28.280 

18,804 

61,668 

7.968 

48.218 

14.948 


880.746 


Ares. 


06 
27 
94 
47 


78 
97 
86 
86 
67 
84 
68 
06 
86 
T7 
68 
17 
71 


88 


61 
96 
44 
66 


24 

06 
68 
62 
22, 

26 
89 
86 
07 
96 
49 
89 
26 
89.24 


98.24 


SECTION  OF  PUBUC  LANDS  APPLICATION 

The  imperative  necessity  of  organizing  a  large  party  for  the 
purpose  of  making  a  forest  reconnaissance  of  Davao  Province, 
in  which  all  the  new  graduates  from  the  Forest  School  at  Los 
Banos  took  part,  under  the  supervision  of  old  rangers  called 
from  the  different  stations,  caused  a  decrease  in  the  personnel 
of  those  stations  for  field  work,  with  a  resultant  falling  off  in 
public  land  application  examinations.  The  importance  of  this 
work  may  be  seen  from  the  summary  given  below.  This 
summary  is  taken  from  the  table  showing  the  distribution  of 
applications  for  public  lands  in  the  different  provinces  of  the 
Archipelago. 

Summary  of  Table  J,  Appendix. 

Applications  on  hand  during:  1919 11,863 

Certified  for  agriculture 5,824 

Certified  for  forestry - ^ 863     7,040 

Returned  uncertified ~ 353 

Total  pending  December  31,  1919 4,823 

About  46  per  cent  of  the  4,823  pending  applications  have  been 
examined,  but  the  reports  and  recommendations  of  the  district 
officers  are  pending  either  because  of  lack  of  clerical  help  or  the 
lack  of  time  to  do  the  work  themselves.     Furthermore,  at  the 
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direct  requests  of  applicants  who  were  helped  by  forest  officers 
in  making  their  applications,  913  parcels  of  public  land  have 
been  examined,* the  certificates  of  which  are  ready  for  issuance 
as  soon  as  requested  by  the  Director  of  Lands. 

In  view  of  the  fact  that  the  new  Public  Land  Act,  which 
changes  the  procedure  of  acquiring  lands  of  the  public  domain, 
took  effect  on  November  29,  1919,  the  established  method  of 
making  examination  of  lands  for  certification  to  the  Director  of 
Lands  is  necessarily  affected.  Up  to  the  present  time,  said 
examination  is  made,  in  each  individual  case,  upon  request  of 
the  applicant,  thus  compelling  the  Bureau  of  Forestry  to  devote 
an  undue  part  of  its  personnel,  time  and  money  to  his  work. 

During  the  past  three  years  the  Bureau  of  Forestry  intended 
to  carry  out  a  policy,  in  connection  with  the  study  and  location 
of  forest  zones  and  reserves,  of  examining  and  certifying  large 
areas  for  agricultural  uses.  The  lack  of  personnel,  hardly  suffi- 
cient even  for  the  routine  work  in  forest  administration,  pre- 
vented the  carrying  out  of  this  project.  The  new  law  will 
necessitate  the  selection  and  training  of  a  body  of  rangers  espe- 
cially for  this  purpose. 

Act  2874  only  refers  to  the  intervention  of  the  Bureau  of 
Forestry  in  cases  of  leases  of  public  lands  (sec.  38)  but  it  is  to 
be  expected  that  on  making  the  recommendation  to  the  Governor- 
General,  as  provided  in  section  6,  the  Secretary  of  Agriculture 
and  Natural  Resources  will  order  the  Bureau  of  Forestry  to 
demarcate  the  alienable  or  disposable  zones  and  likewise  the 
forest  zones,  according  to  sections  1827  and  1828  of  the  Adminis- 
trative Code. 

The  demarcation  of  these  zones  in  each  region  of  the  Archi- 
pelago is  very  important  for  the  proper  conservation  and  utiliza^ 
tion  of  large  forest  resources  and  their  future  development  and 
for  the  setting  aside  of  lands  which  are  really  fitted  for 
permanent  agricultural  uses. 

Those  forest  areas  which  for  one  reason  or  another  it  is  not 
necessary  to  keep  as  such  will  be  certified  en  bloc  as  alienable 
lands,  so  that  the  Director  of  Lands  may  dispose  of  them  in  the 
most  convenient  way  for  their  proper  entry. 

The  new  plan  of  making  the  examination  and  certification  of 
large  areas  of  public  lands  will  indirectly  help  in  solving  the 
important  problem  of  Philippine  intermigration.  There  are 
regions  with  dense  population  where  the  lack  of  agricultural 
lands  prevents  the  extension  of  agricultural  activities  and  where 
the  destruction  of  forest  wealth  is  considerable;  while  other 
regions  with  rich  agricultural  soil,  where  the  forest  stand  is  of 
very  little  value  and  not  necessary  for  conservation  purposes^ 
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cannot  be  properly  developed  because  of  the  present  dearth  of 
population. 

ft 

SECTION  OF  FOREST  ZONES,  RESERVES  AND  COMMUNAL  FORESTS 

Lamao  Forest  Reserve. — This  reserve  was  proclaimed  on  July 
26,  1904,  by  Executive  Order  No.  33  of  that  year  with  the  double 
purpose  of  making  silvicultural  studies  and  experiments  and  for 
the  establishment  of  the  Forest  School.  Inasmuch  as  this  latter 
project  was  not  carried  out  in  this  reserve  and  the  silvicultural 
experiments  are  only  made  in  the  wooded  part,  it  was  believed 
unnecessary  to  preserve  the  agricultural  portion  of  the  same,  and 
for  this  reason  it  was  recommended  that  890  hectares  (the 
l>oundaries  of  which  are  described  in  proclamation  No.  26  of 
July  1,  1918)  be  reverted  to  public  use,  and  that  621  hectares  as 
a  reserve  for  a  horticultural  station,  in  accordance  with  Execu- 
tive Order  No.  48  of  July  12,  1919,  be  transferred  to  the  Bureau 
of  Agriculture. 

KoUmibugan  Forest  Reserve. — Under  Executive  Order  No.  86 
of  November  12,  1919,  the  Forest  Station  Reserve  in  the  conces- 
sion of  the  Kolambugan  Lumber  Co.,  Barrio  Maribojoc,  Munic- 
ipal District  of  Kolambugan,  Province  of  Lanao,  Mindanao 
Island,  was  established.  ^ 

The  lack  of  field  personnel  and  the  pressure  of  other  important 
work  prevented  the  filing  of  requests  for  the  proclamation  of* 
other  reserves  which  are  of  great  importance  for  conservation 
ends. 

Communal  Forests. — In  accordance  with  the  provisions  of  the 
law,  63  parcels  with  a  total  area  of  10,537  hectares  have  been 
located,  studied,  and  designated  as  communal  forests. 

The  following  tables  show  the  total  number  of  communal 
forests  established  up  to  December  31,  1919,  and  their  distribu- 
tion by  provinces : 

Communal  Forest  established  from  1908  to  1919, 


Ymt. 


190d. 


1910. 
1911. 
1912. 
1918. 
1914. 
1916. 
1916. 
1917. 
1918. 
1919. 


Totftl 


PatmIs. 

HacUtm. 

19 

6.826.00 

19 

6.609.00 

19 

6.796.00 

68 

16.147.60 

69 

10.967.00 

26 

8.887.00 

46 

6.860.00 

90 

12,129.00 

110 

16.862.00 

88 

10.110.00 

61 

7.704.82 

18 

10.687.86 

647 

U0,446.77 

174828- 
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Settlement  of  eommunal 

forests  estabUehed  up 

to  December 

1919. 

Parcels  estab- 
lished. 

Total 

Municipalities,  rancherias 
or  townships. 

CaBeeOed. 

» 

Province. 

Before 

1919. 

During 

1919. 

IMUTels 
estab- 
lished 
up  to 
1919. 

With 
C.  F. 

With- 
out 
C.  F. 

Area  in 
hectarsa  of 
parcels  es- 
tablished 
up  to  1919. 

Paiw 
eris. 

Heetvn. 

Ab» 

-21 
11 

7 
28 

4 
14 

0 

1 
28 

1 
88 
27 

0 
10 
20 
20 
10 
16 
12 
10 
80 

0 
17 

1 
1 
0 
0 
2 
0 
8 

6 
0 

1 
0 
0 
0 

1 

81 

16 

22 

1 

0 

8 

81 

6 

6 

44 

16 

18 

10 

46 

16 

6 

1 
1 
4 
0 
1 
0 

1 

8 

1 
1 
0 
0 
0 
0 

1 

0 
2 
0 
0 
6 
2 
8 

0 
0 
0 
2 
0 
0 
0 

1 
0 
0 
0 
0 
0 

1 
1 

1 
1 
1 

0 
0 
7 
1 
0 
8 
2 
0 
0 
8 
0 

60 

26 
12 

8 
82 

4 
16 

0 

2 
81 

2 
84 
27 

0 
10 
20 
21 
10 
18 
12 
10 
86 

2 
20 

1 
1 
0 
2 
2 
0 
8 

6 

0 

1 

0 

0 

0 

2 

82 

16 

28 

2 

0 

8 

88 
6 
6 
47 
18 
13 
10 
49 
16 

647 

14 
9 
7 

22 

8 
12 

0 

1 
21 

2 
18 
16 

0 

7 
14 
18 

6 
11 
10 
10 
IB 

2 
12 

1 
1 

0 
1 
2 
0 
2 

6 
0 

1 
0 
0 
0 

1 

14 

IS 

21 

1 

• 

8 

26 

21 

4 

81 

12 

7 

7 

26 

12 

24 

18 

2 

9 

10 

0 

6 

28 

16 

22 

6 

10 

20 

48 

.     16 

18 

26 

16 

18 

4 

28 

14 

88 

68 
12 
80 
14 
86 
27 
76 

4 
1 

18 
2 
1 
1 

10 

11 

84 

89 

18 

16 

18 

88 

4 

4 

14 

12 

7 

9 

6 

1 

6.472.00 
1.660.00 
1.17L00 
8. 877.  CO 
984.00 
4.718.00 

186.00 
8.619.86 

840.16 
8.660.60 
8.167.00 

1.176.00 
6,686.00 
7.276.00 
1.6OL0O 
2.696.00 
1,362.00 
8.016.00 
8.719.68 
684.00 
8.861.00 

160.00 
680.00 

164.00 
800.00 

296.00 

1.764.00 

loaoo 

1.226.00 
8.688.00 
1.696.00 
4.964.00 
266.00 

89&00 

10.887.48 

90LOO 

486.00 

7.878.00 

1.807.00 

2.286.00 

1.849.00 

6.667.00 

8.070.00 

2 
1 

4 
1 

Alfaay-Catanduanes 

Cwnaiinm  Norte 

Cwnarinee  Sur 

Antique. --- 

Bmtaan           ..     . 

464.00 

Batmniw 

B«t«niras              

Bohol 

Bolftcnn 

riMff^yan ... 

SS.1I 

Gaplz  

Cavite  

Cebu 

Ilocos  Norte . 

1.127.00 

Iloeoe  Sur 

Ikrilo 

Itabela  ...,: 

101 00 

IjAffuna    ...  . . 

La  Union 

Layte 

< 

Mindoro  - 

2 

1 
1 

Miuunis 

flO.00 

Mindanao-Sulu: 
Airumn 

Bukidnon 

Cotabato 

Davao  

Lanao  

%      Snln 

^^vmboanoa  ^ 

Mountain  Province: 

Amburayan .. . 

AiMtyao  

Benffuet  

Bmitoe  .-_ > 

Ifuffao  

Kalinsa 

Lepanto . 

Neirrofl  Occidental 

210.00 

N«fl^r(Mi  Oriental 

NuevaEcija 

Nueva  Vizcaya 

Palawan  

Pampansa 

Pansaainan 

Risal 

Romblon 

Samar 

Sortoson-Masbate 

Surigao - 

Tarlac 

866.00 

Tayabaa-Marinduque 

Zambales 

Total 

687 

448 

948 

110.446.77 

IS 

2.96114 

Parcels. 

Heetaies. 

Total  number  of  narcels  and  1 

Hectares  establis 
hectares  cancelU 

hed  f  ror 
sd  in  var 

n  1906  to 
ious  yea 

1919 

647 
12 

110,446.77 

Total  number  of  parcels  and  1 

rs 

t,$6L» 

Balance  in  force .... . 

6tt 

107.491.61 

MAPPING  AND  DRAFTING  SECTION 

For  administrative  purposes,  there  has  been  completed  a  new 
map  of  Luzon  and  Mindoro,  with  the  adjacent  islands,  on  a  scale 
of  1:400,000,  and  considerable  progress  has  been  made  in  the 
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preparation  of  a  map  of  the  Visayan  Islands  and  Mindanao  on 
the  same  scale.  These  maps  contain  all  the  latest  data  secured 
from  the  Bureaus  of  Coast  and  Geodetic  Surveys,  Lands,  Public 
Works,  and  other  sources,  to  which  there  have  been  added  the 
topographical  and  forest  data  secured  by  this  Bureau.  The  topo- 
graphical and  forest  data  taken  in  connection  with  the  forest 
reconnaissance  of  Davao  have  also  been  compiled  and  there  has 
been  prepared  a  special  map  on  the  scale  of  1 :200,000  for  the 
report  of  said  reconnaissance. 

Topographical  and  Forest  Notes  taken  during  1919. 


District  No. 

Received. 

Pending. 

Tot«l.        ^'^^'^' 

1 

KUomeUra, 

1.712.01 

171.14 

2.80 

809.69 

689.24 

164.79 

866.68 

686.60 

281.68 

289.70 

809.48 

76.21 

811.96 

KUomtten. 

617.66 
90.10 
28.86 

124.61 

466.82 

886.61 
78.92 

120.86 
27.96 
81.68 

116.49 
88.67 

198.96 

KUomstera. 

2.829.66 

261.24 

81.66 

434.80 

1.126.06 

600.80 

446.60 

766.96 

809.61 

821.28 

424.92 

169.88 

606.94 

Hectom. 
24.48 

2 

24.80 

3 

4 

286.00 

6 

16.97 

6 

.88 

7 

22.00 

8 

1.221.11 

9 

6.00 

10 

2.10 

11 

12 

11.62 
16.70 

13 

14.86 

Total 

6.  SOL  76 

2.806.86 

7,607.10 

1.644.82 

Considerable  graphical  information  has  been  added  to  the 
forest  progressive  sheets  on  the  scales  of  1:100,000  and 
1:200,000.  In  addition,  tracings  were  made  from  different 
original  plans  for  communal  forests,  maps  of  private  lands  for 
registration,  models,  etc.  Three  thousand  nine  hundred  and 
twenty-five  (3,925)  copies  of  blue  prints  were  prepared  for  the 
public  in  general  and  for  official  purposes. 

SECTION  OF  FOREST  RECONNAISSANCE 

In  view  of  numerous  lease  and  purchase  applications  for  large 
areas  of  public  lands  in  a  region  where  communication  is  difficult, 
F.nd  which  has  never  been  studied,  (being  almost  unknown  and 
regarding  which  no  reliable  information  was  at  hand),  a  party 
was  organized  consisting  of  three  forest  supervisors,  30  rangers 
and  30  forest  guards.  This  party,  under  the  supervision  of 
the  Chief,  Division  of  Forest  Lands  and  Maps,  proceeded  from 
Manila  to  Davao  to  carry  out,  during  the  months  of  February  to 
July,  the  forest  reconnaissance  of  that  province. 

The  discovery,  during  the  course  of  this  reconnaissance,  that 
great  areas  of  commercial  forest  had  been  devastated  by  various 
corporations  which  had  made  applications  for  public  lands,  made 
it  necessary  to  draw  away  several  parties  from  the  work  of  the 
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reconnaissance  to  investigate  the  causes  of  such  destruction,  and 
to  measure  and  assess  the  value  of  the  timber  destroyed. 

The  liberality  and  venality  of  a  former  forest  ranger  in  Davao 
caused  the  Bureau  considerable  trouble  and  has  created  a  very 
bad  impression.  His  reports,  embodying  recommendations  for 
agricultural  purposes,  were  falsified  in  many  cases,  as  they 
covered  forest  lands  of  great  commercial  value.  In  some  cases 
he  granted  permits  for  the  destruction  of  forest  upon  the  mere 
declaration  of  the  applicants  of  their  intention  to  lease  or  pur- 
chase a  tract  of  land  before  approval  was  had  from  the  head 
office.  This  was  taken  by  the  companies  and  corporations  as 
sufficient  ground  to  commence  destruction  and  cultivation  either 
with  or  without  legal  permit. 

The  destroyed  timber,  which  was  measured  and  assessed, 
amounted  to  248,781.18  cubic  meters,  representing  a  total  of 
forest  charges  and  surcharges  of  1^309,667.03,  out  of  which  only 
^3,094.48,  corresponding  to  the  destructions  which  were  com- 
pletely illegal,  have  been  presented  for  collection  by  the  agents 
of  the  Bureau  of  Internal  Revenue. 

The  results  of  this  forest  reconnaissance  were  prepared  in  a 
especial  report  including  a  map  on  the  iscale  of  1:200,000  and 
containing  valuable  information  regarding  the  topography  and 
the  forest  importance  of  this  region. 

From  an  agricultural  standpoint,  the  Province  of  Davao  is 
of  great  importance,  especially  the  Guianga,  Lasang,  Tuganay, 
Tagum,  Libuganon,  Saug,  Limbang,  and  Hi  jo  valleys. 

As  regards  its  forests,  from  a  commercial  viewpoint  these  are 
not  of  great  value,  as  only  the  regions  of  Guianga  and  between 
the  Davao  and  Bunauan  Rivers  can  be  logged  for  local  consump- 
tion with  any  likelihood  of  success,  but  for  purposes  of  conserv- 
ation and  for  the  benefit  of  agriculture  itself,  the  extension  of 
the  clearings  should  be  prevented,  at  least  in  some  regions,  since 
the  destruction  of  the  forest  will  affect  unfavorably  the  supply 
of  water  necessary  for  successful  agriculture. 

ADMINISTRATIVE  DIVISION 

On  January  1, 1919,  the  stenographer  to  the  Director,  who  had 
first-grade  standing  and  had  been  in  the  employ  of  this  Bureau 
for  many  years  and  who  had  a  thorough  knowledge  of  its  organ- 
ization, was  appointed  Chief  Clerk.  On  his  promotion  to  the 
latter  position,  his  work  as  cashier  and  disbursing  officer  was 
turned  over  to  the  chief  of  the  disbursing  and  auditing  section 
of  this  Bureau,  while  his  work  as  stenographer  was  entrusted  to 
a  stenographer,  formerly  an  employee  of  this  Bureau,  who  early 
in  the  year  was  given  reinstatement. 
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B£COR]>S  SECTION 

The  difficulty  of  securing  an  efficient  record  clerk  has  not  been 
fully  remedied  during  the  year,  due  to  the  fact  that  the  salary 
allowed  for  this  position  is  coniparatively  small;  however,  the 
efficiency  of  the  record  section  was  not  allowed  to  suffer  thereby. 
The  record  clerk,  appointed  in  the  early  part  of  1919,  was  sep- 
arated from  the  service  and  his  assistant  was  placed  in  charge  of 
the  section,  but  due  to  the  increase  in  the  volume  of  corres- 
pondence requiring  to  be  handled  in  this  section,  the  chief  clerk 
sometimes  has  to  lend  his  personal  assistance  in  the  work. 

During  the  year,  upon  due  authorization,  a  fire-proof  vault 
was  constructed  in  the  north  end  of  the  office  building  of  this 
Bureau  in  Manila.  This  is  a  valuable  addition  to  the  building, 
as  it  gives  this  office  a  place  where  its  valuable  records  can  be 
preserved.  The  transfer  of  as  much  as  possible  of  our  records 
to  this  vault  has  already  taken  place.  The  duplicates  of  the 
wood  specimens  of  this  Bureau  will  also  be  stored  there. 

GENERAL  SERVICE  SECTION 

The  chauffeur,  messengers,  janitors  and  watchmen  come 
under  the  administrative  section.  The  work  of  these  employees 
has  been  carried  on  satisfactorily  throughout  the  year  both  in 
the  messenger  service  and  the  maintenance  and  upkeep  of  the 
building  and  court  yard  of  this  Bureau. 

DIVISION  OF  ACCOUNTS  AND  PROPERTY 

This  division,  as  mentioned  just  above  in  this  report,  was 
created  on  January  1,  1919,  and  the  former  acting  chief  clerk, 
who  had  been  the  financial  employee  of  this  Bureau  for  several 
years  and  who  was  thoroughly  familiar  with  all  the  phases  of 
this  work,  was  appointed  chief  of  this  division.  With  the  excep- 
tion of  unusual  matters  requiring  the  specific  approval  of  the 
Director,  all  routine  transactions  appertaining  to  accounts  and 
property  are  handled  entirely  in  this  division. 

DISBURSING  AND  AUDITING  SECTION 

This  section  is  entrusted  with  the  work  of  the  auditing  of 
traveling  expenses,  and  with  such  other  financial  duties  in  the 
Bureau  as  salaries,  auditing  the  expense  accounts  of  Bureau 
employese  and  all  other  bookkeeping  work  in  accordance  with 
the  Auditor's  regulations.  The  chief  of  this  section,  who  is  also 
cashier  and  disbursing  officer  of  this  Bureau,  is  directly  respon- 
sible to  the  Chief  of  the  Division  of  Accounts  and  Property. 
During  the  year,  changes  in  personnel  have  occurred  in  this 
section  also,  but  the  work  has  been  carried  on  without  material 
impairment  of  efficiency. 
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PROPERTY  SECTION 

The  work  in  the  property  section  also  has  correspondingly 
increased  during  the  year.  A  snmll  old  warehouse,  just  south 
of  the  Forestry  Building,  the  property  of  the  Insuliur  Govern- 
ment, which  was  under  the  care  of  the  city  of  Manila,  was  se- 
cured for  the  use  of  the  Bureau.  It  is  being  used  for  storage  of 
supplies  and  equipment.  In  this  connection,'  the  undersigned 
^shes  io  report  that,  due  to  the  Bureau  having  a  worktop, 
(which  is  under  the  supervision  of  the  wood  expert) ,  office  furni- 
ture, such  as  office  tables,  chairs,  portable  filing  cases,  etc.,  were 
made  in  thi£|  shop,  resulting  in  economy  to  this  Bureau  while 
giving  us  office  furniture  built  to  our  satisfaction. 

LIBRARY  AND  TRANSLATING  SECTION 

The  work  of  this  section  has  increased  considerably  due  to  the 
number  of  translations  necessary  from  English  to  Spanish  and 
vice  versa.  It  is  a  noticeable  fact,  particularly  during  the  past 
year,  that  much  more  correspondence  in  Spanish  has  been  re- 
ceived, and  it  might  seem  that  the  English  language  is  not  being 
used  to  the  extent  that  it  should. 

Numerous  new  books,  catalogs,  trade  journals,  and  forestry 
literature  were  received  and  filed,  and  this  section  is  gradually 
working  out  a  system  whereby  information  acquired  from 
various  papers,  etc.,  can  readily  be  gotten  at.  The  clerk  in 
charge  has  been  assigned  as  instructor  in  Spanish  in  the  Forest 
School  in  order  to  give  the  forestry  students  a  working  know- 
ledge of  Spanish  before  entering  the  Bureau. 

RECOACMBXDATIONS 

The  undersinged  wishes  to  reiterate  the  recommendations 
made  in  last  year's  report,  to  wit: 

That  the  illegal  occupation  of  public  land  be  punished  by  law. 

That  the  illegal  cutting  of  forest  products  be  classed  as  theft 
and  treated  as  such. 

That  section  1520  of  the  Administrative  Code  be  changed  to 
require  the  payment  of  forest  charges  on  all  forest  products  cut 
or  gathered,  whether  removed  from  the  forest  or  not,  before  a 
license  expires. 

That  (efficient  means  for  the  eradication  of  water  hyacinth  be 
instituted. 

That  forest  guards  be  forbidden  to  have  any  pecuniary  interest 
in  forest  products. 

That  the  Bureau  of  Forestry  be  given  positions  for  qualified 
surveyors  to  do  the  urgent  survey  work  on  forest  reserves. 

That  an  attorney  of  the  Bureau  of  Justice  be  assigned  wholly 
to  the  legal  work  of  this  Bureau. 
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That  provincial  fiscals  take  more  interest  in  forestry  cases^ 
especially  in  the  presentation  of  evidence. 

That  the  authority  of  the  Bureau  of  Forestry  be  increased  in 
order  to  allow  it  to  decide  questions  of  fact  relating  to  claims  of 
public  forests  without  title,  once  approved  by  the  Department 
Secretary. 

That  a  permanent  corps  of  forest  guards  be  organized  for 
administrative  and  patrol  work  to  substitute  the  rangers'  work 
and  also  to  relieve  rangers  for  land  classification  in  accordance 
with  the  new  land  law. 

That  the  penalty  provided  in  section  2751  of  the  Adminis- 
trative Code  be  increased  and  that  forest  products  destroyed  be 
charged  at  the  present  market  rate  and  that  the  punishment  be 
mandatory. 

That  the  surcharges  on  forest  products  illegally  cut  or 
gathered  be  trebled  in  case  of  the  second  offense  and,  in  case 
of  third  or  successive  offense,  the  forest  products  be  seized  out- 
right. This  is  exceedingly  necessary  to  protect  legal  forest 
users,  to  regulate  utilization  and  to  avoid  the  destruction  of 
valuable  species  necessary  for  reproduction. 

For  the  Forest  School  and  the  Division  of  Investigation,  addi- 
tional buildings  are  necessary  as  well  as  additional  equipment  to 
adequately  give  the  higher  course  and  carry  on  investigative 
work.  Additional  cottages  are  necessary  for  the  housing  of  the 
students  and  personnel  of  the  School  and  of  the  Division  of 
Investigation. 

Personnel. — The  (Government  must  take  action  in  allowing:  am. 
increase  in  clerical  personnel  as  well  as  in  their  salaries,  and  in- 
providing  that  the  salaries  of  the  technical  personnel  be  placed: 
on  the  same  basis  as  other  scientific  branches  of  the  Government, . 
and  per  diems  must  be  raised  or  it  will  be  practically  impossible^ 
for  the  Bureau  to  function  properly  and  efficiently. 

It  is  further  recommended,  that  game  and  fish  legislation  be 
made  stricter  and  entrusted  to  forest  officers  for  administration 

Director  of  Forestry. 
The  Secretary  op 

Agriculture  and  Natural  Resources, 

Manila. 
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Tabi£  Mo.  3. — Revtnute  derived  from  tke  aaU 
expendittireg  of  tke  Bureaii  of  Forettry  ainee 
14,  1900. 
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Table  No.  6. — Timber  lieensea  in  force  during  fiscal  year  1919   {January 

1   to  December  SI), 


Timber  licenses. 

Gratuitous  licenBct. 

- 

For   less  than    100 
cubic  meters. 

For  100  cubic  me- 
ters and  less  than 
1,000  cubic  meters. 

For  1.000  cubic  me- 
ters and  over. 

Lioensea       agree- 
ments. 

Total      commercial 
licenses. 

For 
sonal 

use. 

1 

9 
ft 

1 

m 

1   ■■ 

Province. 

Inside  com- 
munal forests. 

Outside  com- 
munal fcvests. 

Miner's    irrati 
licenses. 

1 

Abra 

60 
8 

26 
8 

66 

69 
80 
74 
4 
87 

109 
62 

109 
12 

128 

9 

20 

2 

6 
86 

11 

8 
1 
22 
1 
4 

1 

17 

Albay 

14 
8 

...... 

SK 

Ambos  Camarines 

20        56 

Antique 

1 

Bataan ,, 

28 

2 

2 

6 

Batanes 

Batanns 

8 

28 

8 

6 

89 

18 
11 
66 
126 
68 

2 

28 

84 

68 

187 

100 

...... 

10 

"""47" 

14 

1 
82 
8 
6 
2 

I 
f2 

Bohol 

10 
5 

14 
7 

Bulaean    ., . ,     . 

4 

7 
8 

8        11 

Caflpayan 

8        10 

Caplx 

ts 

Cavlte 

Cebu 

24 
81 
21 
14 
62 
87 
2 
68 
17 
16 

6 

14 
80 

2 
4 

40 

65 

21 

60 

89 

89 

9 

167 

106 

28 

19 
8 
10 
82 
9 
12 
91 

166 
66 
16 
84 
22 
66 
22 

121 
84 
21 

157 

166 
68 
80 

244 
62 

6 
18 
18 

"li" 

'"■» 
29 

...... 

16 

16 
...... 

*"i7" 
"ioi" 

8 
26 

88 
1 
1 

12 

2 
11 
6 
1 
8 
6 
1 
9 
1 
2 

2 

2 ;    is 

llocos  Norte 

.....J    a 

IloeotSur 

18 

Hollo , 

84 
86 
48 
7 
96 
71 
10 

11 

2 

8 

87 

1 

8 

28 

82 

86 

1 

67 

16 

6 

16 

91 

26 

9 

76 

75 

4 

14 

167 

81 

2 
1 

4 

""s 

18 
2 

8 
1 
6 
4 
2 
9 
22 
18 
7 

...... 

...... 

2 

...... 

2 

Isabela 

29 

Lagruna ._.    ,., 

92 

Iiatlnion 

i4 

Leyte 

'     147 

Mindoro . 

9 

1       » 

Department  of  Mindanao  and  Sulu: 
Affusan 

1 

102 

Bukldnon 

1 

CoUbato 

2 

41 

6 

1 
4 
8 
1 
6 
15 
4 
1 
2 
5 
4 
8 
8 



2 

Davao 

14 

Lanao 

S 

Sulu 

.1        1 

Zamboansa 

87 
119 
18 
16 
11 

6 
17 

8 
29 

8 
10 
72 
74 
54 

6 
44 
16 

9 
2 

9 

1 
2 
4 

8 

8 

1 

5 

18 

...... 

6S 

28 

NnevaEdje 

16 

'       10 

Occidental  Ne^ros 

14 
2 

42 
8 

1 

2 

5 

Oriental  Ne^ros 

'      14 

Palawan 

2 

24 

Pampanca 

t 

81 
...... 

187 
1 

18 
60 
24 
22 

4 

8 

U 

88 

86 
62 
12 

4 
2 

4S 

Risal 

3 

Romblon 

2 

10 

6 

6 

1 
42 
14 

...... 

1 

2 
5 
5 

4 
1 
7 
5 

1 

800 

""is' 

21 

Samar 

MS 

Soraogon 

64 

Suriffao _ 

1      so 

Tarlac 

cs 

8        38 

Zambales 

1 

90 

All  provinces 

1 

, , 

Total 

1.078 

1.648 

816 

14 

2.960 

647 

605 

6S 

1.4U 

_^^_ 

Note.— In  Cagayan,  Isabela,  Nueva  Viscaya,  La  Union,  Abra,  Mountain  Province.  Ooeot 
Sur,  Pansasinan,  Nueva  Ecija,  and  Tarlac.  1,009  licenses  were  issued  for  building  tobscro 
curing  houses. 
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Table  No.  7. — Minor  product  licenses  in  force  during  fiscal  year  1919 

{January  1  to  December  Sl)» 


Province. 

Fire- 
wood. 

Char- 
coal. 

Dye- 
wood. 

Tan- 
barks 
and 
dye 
bark. 

1 
7 
17 
1 
8 

Wood 
oils. 

Al- 
maci- 
sa  re- 
sins 
and 
oth- 
ers. 

Gat. 
ta- 
per^ 
cha. 

Beju- 

co  and 

dill- 

man. 

Goffo. 

Oth- 
ers. 

8 
2 
7 
2 

Total. 

Abra  

26 
66 

100 

7 

67 

1 

1 

1 

21 
64 
212 
83 
94 

...... 

'""a" 

61 

AJbay 

118 

2 

28 

866 

AntJQue  .     ...  

48 

Rataan 

14 

6 

199 

Batangas 

18 
27 

6 
47 
68 

8 

60 
17 
10 
70 
29 
19 

4 
60 
76 
14 

6 

4 
2 

3 

7 

82 

Bohol 

29 

Bnlainin ,  . 

14 
1 
2 

4 

88 

1 

1 

86 
122 

81 
8 
7 
6 

8 
1 
1 
2 

...... 

2 

68 

Caffavan .-._. 

S 

4 

1 
2 

214 

Capiz 

Cavite 

101 
13 

Ceba  

18 

2 

1 

6 

20 

77 

Ilocoe  Norte  — - - 

4 
23 
12 

28 

Ilocos  Snr 

1 
9 

"26' 

...... 

1 
4 
6 
3 

40 

Iloilo  

19 
36 
19 

1 

161 

Isabftla 

71 

IjaflTuna 

8 
1 
2 
5 

...... 

...... 

i 

1 

4 

60 

2 

1 

6 
1 

1 

22 

■"■43" 

2 
2 

2 

78 

L*a  Union  .. 

7 

Leyte 

4 
...... 

2 

66 

96 
28 

46 
20 
10 
22 
10 

1 

70 
68 
69 

1 

812 

70 

48 

10 

8 
24 

6 
86 
98 
27 
12 
146 
62 

178 

Mindoro 

2 

262 

Misamis 

1 

1 

4C 

Department   of   Mindanao 
and  Sulv: 
Ax^M^n 

52 

20 

Cotabato 

8 
68 
14 

8 
84 
86 
26 

6 
92 
18 
61 

9 
66 
80 

7 
48 
88 
29 
18 
160 
69 

""i2* 
1 
...... 

1 
4 
...... 

i 

1 
1 
1 

1 

...... 

.  .... 

3 

6 

26 

1 

4 

8 
1 
...... 

1 

4 

14 

1 

1 

11 
6 
2 

10 
1 
2 

1 
12 

1 

1 

""66' 

18 

i 

2 

2 

3 

12 

54 

Davao 

118 

Tra^ao , -- 

86 
22 

Zamboansa 

213 

104 

Nneva  Ecija 

168 

8 

Occidental  Ne^ros  - . .. 

8 

81 

1 
8 

8 

• 

48 

11 

18 

2 

4 

12 

1 

...... 

1 

8 

24 

20 

19 
16 

2 

8 
1 
2 
2 

11 
2 

26 

619 

110 

Palawan  . 

66 

29 

210 

8 

6 

16 

82 

4 
2 

11 
5 

1 
4 

11 
7 
2 

66 
6 

...... 

6 
3 
1 
...... 

1 

2 
2 

8 
1 
2 
1 
1 
70 

6r 

102 

Rimi 

94 

Romblon  -_.--. 

27 

1 
6 
8 
4 
14 
12 

...... 

147 

Soraoffon  

216 

80 

Tarlac- 

42 

486 

Zi^n^bales     .^  ......  ..  ,.  . 

166 

Total 

1,666 

171 

44 

886 

71 

268 

28 

2.066 

291 

256 

6.179 

70 


Table  No.  8. — Statement  shelving  the  quantity  and  value  ef  mvnor  forest 
predueta  exported  during  the  fiseoL  year  1919  {January  1  to  Decem- 
ber SI). 


■ 

Kilos. 

Value. 

Coiwl  (ainiftciffm): 

Unlt«dStetM 

120.628 

215,282 

6.288 

6.800 

11.240 

842 

488.188 

4.024 

NO.  797 

United  Kingdom 

66.461 

B«lfflam 

1.800 

Frnnoe 

hWi 

Spain 

6.800 

China ,.   .            ..  .. 

450 

Britifth  Bant  Imiim 

76^9S2 

Australasia _ 

i,ni 

Total 

866.878 

18S.2H 

Blemi  (pili  resin): 

United  States 

itt.aoo 

47.981 
887 
280 

190.911 

United  Kingdom 

S4.8fi2 

Belgium --_.- . * . . . 

no 

Spain 

S8 

Total 

226.987 

166,801 

Gutta-percha: 

United  States 

4.497 

s.no 

Pr<t<ffh  Raft  ItmIW 

S3. 412 

Total r 

28.020 

u,9a 

Rubber: 

United  States 

26wl24 
689 

20 

129.971 

Hongkong ,-.,,..-- — , .,                ..  ^. 

76 

Japan -, _.,           .  ..  . 

20 

Total 

86,202 

140,067 

Lumbang  (candle  nut)  oil: 

United  SUtes 

128.820 

92.80 

Sappan  wood  (sibukau): 
China   .     ...     . 

1.484.684 
767.820 

72.989 

Hongkong 

881496 

Total 

2.242,604 

111.484 

Total 

780;  428 
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Table  No.  9,—nStatement  of  appropriation  and  expenditures,  Bureau  of 

Forestry   (January  1   to  December  SI,  1919), 


Appropriation : 

Act    No.    2786 

ExpexMlituree : 

Salaries  and  waves.. 

Bonus  - 

Fomiture  and  equipment. 

Travelinir  expenses  of  personnel 

Rentals  of  bnildinflrs  and  grounds.. _ — 

Fteiirlit.  express,  and  delivery  service — 

Printinir  and  binding  reports,  documents  and  publications. 

Postal,  tdeffraph,  and  cable  service 

Illumination  and  power  service 

Plant  and  equipment  repair  service 

Gontinsent  service 

Consumption  of  supplies  and  materials ~ 

Travel  expense  of  persons  not  Government  employees 


f279,460.01 

53,918.85 

18.916.94 

61.204.26 

6.060.42 

2,926.69 

6,000.00 

6,091.20 

2,268.02 

1,172.89 

1.999.08 

84,490.16 

877.44 


Total  expenditures. 


Balance   January   1,   1920 

Appropriation  for  Gebu  i«forestation    (Act  No.   2649)    Balance 

January  1,  1919 

Expenditures : 

Salaries  and  wases ~ 

Travelinflr  expenses  of  personnel 

Rentals  of  buildings  and  mrounds ~ 

Freight,  express,    and  ddivery   service 

Postal,  telegraph,  and  cable  service 

Consumption  of  supplies  and   materials 

Travel  expense  of  persons  not  Government  employees 


499.01 
267.82 
8.60 
124.86 
9.66 
7.88 
1.00 


Total    expenditures. 


Balance  January   1,   1920 

Appropriation  for  Davao  forest  reconnaissance  (Act  No.  2869) 
Expenditures : 

Furniture  and  equipment 

Traveling  expenses  of  personnel 

Rentals  of  buildings  and  grounds ^ 

Freight,  express,  and  delivery  service 

Postal,  telegraph,  and  cable  service..... 

Contingent  service « 

Consumption  of  supplies  and  materials 


1,067.88 
9,728.80 
10.00 
77.62 
74.48 
86.60 
8.606.16 


Total  expenditures. 


Balance   January   1,   1920 

Appropriation  for  construction  of  six  forest  stations   (Act  No.  2786) 

Balance  January   1,    1919 

Expenditures   


Balance  January  1,  1920 > 

Appropriation  for  construction  of  road,  Los  Baiios   (Act  No.  2786). 

Balance    January    1.    1919 , 

Expenditures   ~ - 


Balance  January  1,  1920 

Appropriation  for  construction  of  a  fire-proof  vault  (Act  No.  2786) 
Expenditures   


Balance  January   1,    1920 

Appropriation  for  construction  of  three  forest  stations   (Act  No.  2786) 


Balance  January  1,  1920 ^ _ 

Appropriation    for    installation    of    an    electric    lighting    system,    Los    Banos 
(Act  No.   2786) 1 

Balance  January   1,    1920 ^ 

Statement  of  Bureau   of  Forestry  appropriations,  expenditures   and  revenues 
for  fiscal  year  1919: 

Appropriations    

Revenue  _ *. "////.l....... 

Expenditures   .T""....".,"^."!'... 

Surplus    , ..y..///.....Z.r//....7...'. 

Percentage  of  expenditures  to  revenue ! 


f605,660 


467,864.86 


47,796.64 
996.27 


902.67 


92.70 
16,000.00 


14,486.44 


614.66 

8,617.24 
8,609.16 


8.09 

7,989.19 
7,989.18 


.01 
16,000.00 
12,692.81 


2,807.19 
6,000.00 


6,000.00 
6,000.00 


6.000.00 


621.646.27 
806.228.78 
478,242.87 
881,896.86 
.68 
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PREFACE 

This  bulletin  is  the  first  of  a  series  to  deal  with  minor  forest 
products.  By  minor  forest  products  are  meant  all  the  products 
of  the  forest  other  than  timber,  the  latter  being  regarded  as 
the  principal  product.  In  the  Philippines,  as  in  other  tropical 
forests,  the  minor  products,  while  of  less  importance  than  the 
timber,  are  very  varied  and  of  great  economic  value.  For  this^ 
reason,  it  has  been  deemed  advisable  to  prepare  a  series  of 
bulletins  dealing  with  them ;  particularly  as  at  the  present  time 
it  is  especially  desirable  to  have,  in  an  available  form,  informa- 
tion concerning  our  resources.  In  preparing  a  work  of  this 
kind  there  are  always  points  concerning  which  further  informa- 
tion would  be  desirable  and  in  the  Philippines  there  is  a  great 
lack  of  data  which  would  be  necessary  to  make  the  treatment 
of  the  minor  forest  products  reasonably  thorough.  It  is  believed, 
however,  that  the  presentation  of  such  data  as  we  have  is  advis- 
able particularly  as  it  can  then  serve  as  a  better  starting  point 
for  obtaining  further  information. 

The  writers  are  greatly  indebted  to  Mr.  E.  D.  Merrill,  of  the 
Bureau  of  Science,  for  valuable  assistance  and  suggestions  and 
to  Dr.  F.  W.  Foxworthy,  formerly  chief  of  the  Division  of 
Investigation,  Bureau  of  Forestry,  for  extensive  records  left 
with  the  Bureau  and  for  helpful  criticisms  of  the  present  paper. 
Without  the  information  obtained  from  Mr.  Merrill  and  from  the 
records  left  by  Dr.  Foxworthy,  the  preparation  of  the  present 
bulletin  would  have  been  impracticable.  The  authors  are  in- 
debted to  Mr.  R.  C.  McGregor  for  assistance  in  preparing  this 
manuscript  for  the  printer. 

All  plates  except  VI,  VIII,  IX,  and  XXIX  are  from  pho- 
tographs taken  for  the  writers  through  the  courtesy  of  the 
Bureau  of  Science,  Manila,  by  their  official  photographer,  Mr. 

E.  Cortes. 
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PHILIPPINE  BAMBOOS 

By  William  H.  Brown  and  Arthur  F.  Fischer 

INTRODUCTION 

The  bamboos  form  a  section  of  the  grass  family  and  contain 
the  largest  known  grasses,  many  of  which  are  of  tree  size. 
Bamboos,  according  to  form,  can  be  divided  into  three  classes : 
clump-forming  erect  species;  erect  ones  which  send  up  shoots 
singly  from  an  underground  stem ;  and  climbing  bamboos.  Erect 
elump-forming  species  are  characteristic  of  tropical  countries, 
while  those  which  send  up  shoots  singly  are  more  charac- 
teristic of  subtropical  or  temperate  regions.  Bamboos  are 
the  most  useful  plants  for  domestic  purposes  in  the  Philippine 
Islands.  Their  most  promising  possibilities  for  export  are  as 
paper  pulp,  hats,  baskets,  mats,  and  matting.  These  products 
will  be  discussed  in  later  bulletins. 

In  the  Philippine  Islands  are  found  about  30  species  of  bamboo, 
17  erect  and  13  climbing,  as  follows : 


CLIMBING 

Cephalostachyum    mindorense    Gam- 
ble. 

Dinochloa  ciliata  Kurz. 

Dinochloa  elmeri  Gamble. 

Dinochloa  luconiae    (Munro)    Merr. 

Dinochloa  pubiramea    (Merr.)    Gam- 
ble. 

Dinochloa  scandens  O.  Kuntze. 

Schizostachyum  luzonicum  Gamble. 

Schizostachyum  curranU  Gamble. 

Schizostachyum  dieUnanum    (Pilger) 
Merr. 

Schizostachyum    diffusum     (Blanco) 
Merr. 

SchizostoA^hyum  fenixii  Gamble. 

Schizostachyum    palawanense    Gam- 
ble. 

Schizostachyum   textorium    (Blanco) 
Merr. 

Schizostachyum  toppingii  Gamble. 

At  present  the  climbing  bamboos  are  of  slight  commercial 
importance,  and  are  rather  a  disadvantage  than  an  advantage, 
as  they  occupy  space  which  might  be  utilized  by  more  valuable 
plants.  They  grow  at  the  edge  of  the  forest  or  in  deserted 
caingins,^  or  in  the  forest  whenever  space  has  been  opened  up 


ERECT 

AncndinaHa  niitakayamensis  Hayata. 
Bamhusa  comuta  Munro. 
Bamhusa  glaucescens   (Willd.)    Sieb. 
Bamlyusa  merrillii  Gamble. 
Baml}usa  spinosa  Roxb. 
Bam^busa  vulgaris  Schrad. 
Bamhusa  vulgaris  striata  Gamble. 
Dendrocalamus  latiflorus  Munro. 
Dendrocalamus   merrUlianus    Elm. 
Gigantochloa  levis  (Blanco)  Merr. 
Guadua  philippinensis  Gamble. 
Schizostachyum  hrachycladum  Kurz. 
Schizostachyum  hirtiflorum  Hack. 
Schizostachyum,  lima  (Blanco)  Merr. 
Schizostachyum  lumampao   (Blanco) 

Merr. 
Dendrocalamus  curranii  Gamble. 


^A  word  used  in  the  Philippines  for  a  clearing  made  for  temporary 
cultivation. 
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by  the  falling  of  large  trees.  They  require  considerable  insola- 
tion for  their  best  development  and  then  grow  very  densely — so 
densely  that  it  is  very  difficult  to  penetrate  the  thickets  formed. 
In  fact  climbing  bamboo  forms  the  most  impenetrable  thickets 
that  are  to  be  found  in  our  forests.  They  seem  to  be  decidedly 
inimical  to  tree  growth,  and  are  hard  to  eradicate  when  once 
they  have  fully  occupied  an  area. 

The  erect  species  may,  for  convenience,  be  divided  into  thick- 
and  thin-walled  bamboos.  The  frame  work  of  a  great  majority 
of  the  houses  in  the  Philippine  Islands  is  constructed  from  the 
thick-walled  species.  Unsplit  culms  are  used  for  posts,  beams, 
and  rafters.  The  same  species,  when  split  and  flattened,  are 
used  for  the  sides  of  houses ;  or  when  split  in  two  employed  like 
tiles  for  roofing.  Most  frequently  the  sides  and  partitions, 
and  occasionally  the  floors,  are  formed  from  thin-walled  species 
split  and  woven  into  a  coarse  matting  (sawale) . 

Sawale  is  a  promising  material  for  the  construction  of  light- 
material  bungalows  even  in  temperate  countries.  It  is  also 
very  attractive  as  an  interior  finish  in  strong-material  houses. 
Sawale  is  of  particular  advantage  in  the  construction  of  large 
temporary  buildings.  In  Manila  there  is  held  an  annual  Car- 
nival, in  which  very  imposing  structures  are  constructed  rapidly 
and  cheaply  with  the  aid  of  this  material.  When  the  Philippine 
National  Guard  was  organized,  all  the  barracks  were  constructed 
very  quickly  on  account  of  the  use  of  sawale.  In  the  entire 
Philippine  exhibits  at  the  Panama-Pacific  International  Exposi- 
tion at  San  Francisco,  California,  various  weaves  and  classes 
of  sawale  were  used  extensively  in  the  installation  of  the  dif- 
ferent booths.  This  proved  so  attractive  and  demonstrated  so 
clearly  its  use,  that  people  visiting  the  Exposition  ordered  mate- 
rial of  the  heavier  weave  for  summer  cottages  in  California. 
These  orders,  aggregating  3,000  linear  yards,  were  for  the  kind 
of  material  used  in  the  exhibits.  It  was  only  due  to  a  lack 
of  an  organized  industry  and  the  subsequent  rise  in  freight 
rates  that  a  considerable  export  trade  did  not  result  from  this 
beginning. 

The  domestic  uses  of  bamboo  are  innumerable  and  include 
bridges,  fences,  rafts,  fish-traps,  vessels  for  carrying  and  storing 
water,  cooking,  splints  for  baskets,  hats  and  mats,  vehicle  shafts, 
chairs,  cupboards,  tables,  beds,  benches,  flower  pots,  etc.  In 
fact,  on  account  of  the  ease  with  which  it  is  worked,  bamboo  is 
used  for  almost  every  purpose  for  which  wood  is  employed  in 
temperate  countries.  The  young  shoots  of  many  species  are  also 
used  for  food.  As  an  interesting  use  of  bamboo  we  may  mention 
that  complete  bands,  in  some  cases  having  32  or  more  pieces, 


KEY  TO  GENERA  H 

are  equipped  with  musical  instruments  constructed  of  bamboo. 
These  pieces  are  of  the  same  general  character  as  brass  instru- 
ments and  include  horns,  clarinets,  flageolets,  saxophones,  flutes, 
piccolos,  and  drums.  A  church  in  Las  Pinas,  a  few  kilometers 
from  Manila,  has  a  famous  organ  with  bamboo  pipes. 

For  tjonstruction  purposes  bamboo  should  be  cut  a  year  after 
it  has  reached  mature  size  and  after  the  rainy  season;  that  is, 
in  most  part  of  the  Philippines,  after  November.  If  cut  during 
the  rainy  season  the  culms  are  full  of  sap,  which  soon  attracts 
small  beetles  in  great  numbers  and  these  rapidly  destroy  the 
bamboo.  In  practice,  newly  cut  bamboo  is  often  kept  in  water 
for  several  weeks  in  order  that  the  sap,  or  at  least  the  sugar 
and  starch  contents  of  the  sap,  may  be  eliminated.  Filipino 
bamboo  carpenters  say  that  when  flies  gather  around  the  newly 
worked  banxboo,  it  is  a  sign  that  this  bamboo  is  not  durable. 
The  flies,  of  course,  are  attracted  by  the  sugar  in  the  bamboo. 

Owing  to  the  wide  distribution  of  bamboo  and  the  ease  with 
which  it  is  worked  without  any  special  implements,  it  offers 
a  promising  field  for  the  development  of  local  household  in- 
dustries for  the  manufacture  of  various  useful  and  ornamental 
articles.  If  this  industry  were  developed,  no  doubt  considerable 
export  trade  could  be  secured. 

Key  to  the  genera  of  Philippine  bamboos. 
1.  Climbing. 

2.  Flowers   in  widely  scattered,   dense,   globose  heads;    rare,   known 

only  from  Mindoro - Cephaloatachyum. 

2.  Flowers  not  in  widely  scattered,  dense,  globose  heads. 

3.  Spikelets  very  small,  ovate Dinochloa. 

3.  Spikelets  elongated,  linear  or  linear-lanceolate. 

Schizostachyum. 
1.  Erect. 

2.  Two  and  a  half  meters  in  height  or  less,  only  on  high  mountains, 

wild  Arundinaria. 

2.  Clumps  one  to  three  meters  in  height,  leaves  small  and  whitish, 

cultivated  only Bambusa  glaucescena. 

2.  More  than  3  meters  in  height. 

3.  Base  of  clump  protected  with  long  interlaced  spiny  branches. 

Bambusa  spinoaa, 
3.  Base  of  clump  not  protected  with  long  spiny  branches. 

4.  Culms  thin  walled;  mostly  small  or  medium  sized  bamboos. 
5.  Keels   of  palea  broadly  winged;   rare,  known  only 

from   Mindanao Guadxia, 

5.  Palea  not  winged Schizostachyum, 

4.  Culms  thick  walled;  mostly  large  bamboos. 
5.  Pericarp  thin,  adnate  to  the  seed. 

6.  Filaments  free Bambusa. 

6.  Filaments  connate  in  a  thin  tube....  Gigantochloa. 

5.  Pericarp  fleshy  or  crustaceous,  separable  from  the 

seed  Dendrocalamvs, 
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DESCRIPTION  OF  SPECIES 

Genus  ARUNDINARIA  Michaux 

ARUNDINARIA   NIITAKAYAMENSIS  Hayata.  Utod. 

Among  the  Igorots,  this  bamboo  is  known  as  utod.  It  is 
the  only  representative  of  the  genus  found  in  the  Philii)pines. 
This  species  was  originally  described  from  the  mountains  of 
Formosa,  and  is  known  only  from  Formosa  and  the  mountains 
of  Luzon.  It  is  locally  very  abundant,  forming  dense  thickets, 
at  altitudes  from  2,100  to  2,600  meters  in  the  Mountain  Province, 
Luzon.  This  bamboo  reaches  a  height  of  2.5  meters,  but  in 
unfavorable  habitats  is  frequently  only  a  few  centimeters  in 
height  Its  maximum  diameter  is  about  1  centimeter.  Its  only 
recorded  use  in  the  Philippines  is  for  pipestems.  A  flowering 
specimen  is  shown  in  Plate  II. 

Genus  BAM  B USA  Schreber 
1.  Culms  unarmed. 

2.  Small  shrubby  species  2  to  3  meters  high  with  glaucous  leaves. 

B,  glauceacens. 
2.  Coarse  species  of  tree  size. 

3.  Leaf-sheaths  with  rounded  auricles B.  vulgaris. 

3.  Leaf -sheaths  with  hornlike,  erect  processes. 

4.  Leaves  large;  spikelets  glabrous;  keels  of  the  palea  not 

prominently  ciliate B.  comuta. 

4.  Leaves  small;  spikelets  densely  hirsute;  keels  of  the  palea 

prominently    ciliate B.  merriUU. 

1.  Culms  spiny „ B.  spinoaa. 

The  genus  Bambusa  is  represented  by  five  species,  of  which 
at  least  three  appear  to  have  been  purposely  introduced.  It 
includes  the  most  valuable  single  species  of  the  entire  group 
in  the  Philippines.  With  one  exception,  all  of  the  species  have 
large,  tall  culms. 

BAMBUSA  CORNUTA  Munro.  LoPA. 

Common  name:   lopa   (Isinai). 

Rare  in  the  forests  of  Nueva  Vizcaya  and  Benguet,  known 
also  from  Java.  An  erect  bamboo  reaching  a  height  of  7  to  8 
meters,  and  a  culm  diameter  of  3  to  3.5  centimeters,  with  inter- 
nodes  40  to  45  centimeters  long.  It  is  characterized  by  promi- 
nent horns  at  the  tip  of  the  leaf  sheath.  A  flowering  specimen 
is  shown  in  Plate  III. 

BAMBUSA  GLAUCESCENS  Sieb.  KAWAYAN-CmNA. 

Common  names:   kawayan-china,  kawayan-sina    {T&galog), 

Kawayan-china  is  a  native  of  China  or  Japan  and  occurs 
in  the  Philippines  only  as  an  introduced  and  cultivated  plant 
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The  clumps  are  usually  from  1  to  3  meters  in  height,  the  culms 
up  to  2  centimeters  in  diameter.  The  culms  may  be  5  meters  in 
length  but  when  long  are  usually  much  bent.  The  leaves  are 
from  3  to  10  centimeters  long  and  whitish  in  appearance.  This 
species  is  planted  for  ornamental  purposes  and  in  some  parts 
of  Manila  is  used  as  a  hedge  plant.  The  stems  are  used  for 
fishing  rods. 

BAMBUSA   MERRILLII   Gamble. 

This  species  is  known  only  from  collections  from  the  Caraballo 
Sur  mountain  ranges  in  Nueva  Vizcaya,  where  it  grows  in 
forests  at  an  altitude  of  about  600  meters. 

It  is  an  erect  straggling  species  about  18  meters  in  height. 
See  Plate  IV. 

BAMBUSA  SPINOSA  Roxb.  (B,  blumeana  Schultes  f.).  Spiny  Bamboo. 

Common  names:  dugian,  kahugdwan,  marurugi,  rugian  (Bikol) ;  ka- 
wdyaUf  kawdyan  totoo  (t.  e.  true  bamboo),  kawdyan  tinik  (Tagalog) ; 
aon^Of  batdkan,  paua,  kawdyan-gid  (Bisaya) ;  kawdyan  si-itan  (Iloko) ; 
bayog  (Zambales) ;  Unn-nuan  (Isinai) ;  baugin  (Pampangra) ;  pasingan 
(Cagayan) ;  cana  espina  (Spanish). 

This  bamboo  is  the  one  to  which  the  name  kawayan  is  most 
frequently  applied.  It  is  found  throughout  the  settled  areas  of 
the  Philippines  at  low  and  medium  altitudes,  and  is  apparently 
always  planted,  there  being  no  valid  reason  for  considering  it 
a  native  of  the  Archipelago.  This  bamboo  was  apparently  pur- 
posely introduced  at  an  early  date.  Spiny  bamboo,  as  well  as 
the  other  large,  probably  introduced  species,  has  been  cultivated 
quite  extensively  in  clearings  which  have  since  been  abandoned, 
so  that  considerable  areas  are  now  covered  by  virtual  forests 
of  this  species.  Spiny  bamboo  offers  considerable  possibilities 
as  a  valuable  reforestation  crop. 

Spiny  bamboo  reaches  a  height  of  about  25  meters  and  a 
culm  diameter  of  20  centimeters.  The  intemodes  are  usually 
hollow,  and  from  40  to  60  centimeters  in  length.  The  culms 
have  thick  walls,  becoming  progressively  thicker  toward  the 
lower  part  of  the  culm.  It  occasionally  happens  that  the  lower 
intemodes  are  so  thick  walled  that  they  become  almost  or  quite 
solid.  The  stem  contains  a  large  amount  of  silica  and  sometimes 
an  internode  is  completely  filled  with  a  hard  white  siliceous 
mass,  which  damages  any  instrument  use  in  cutting  it.  This 
bamboo  is  rarely  found  in  flower  and  the  interval  between 
flowering  periods  is  not  known.  It  is  by  far  the  most  commonly 
used  bamboo  in  the  Philippines,  being  prized  above  all  others  by 
the  Filipinos  for  building  purposes  on  account  of  its  great 
strength  and  durability.     It  is  distinguished  from  all  other  spe- 
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cies  of  Philippine  bamboos  by  the  fact  that  it  grows  in  large 
clumps,  the  basal  portions  of  which  are  surrounded  to  a  height 
of  from  2  to  3  meters  by  a  densely  interlaced  thicket  of  very 
spiny  branches,  which  make  access  to  the  culms  exceedingly 
difficult.  The  function  of  these  spiny  branches,  apparently,  is 
to  protect  the  delicate  young  shoots  from  herbivorous  animals. 
This  species  is  illustrated  in  Plates  V  to  VII. 

The  splints  from  green  stems  of  this  species  are  used  exten- 
sively in  the  manufacture  of  baskets  and  hats,  it  being  the 
most  valuable  species  for  hatmaking.  It  also  has  some  com- 
mercial possibilities  for  paper  pulp.  The  basal  portions  of  the 
culms  have  been  used  as  heads  for  polo  mallets  and  for  shuttles 
on  hand  looms. 

Distributed  in  southern  China,  Indo-China,  Malay  Peninsula, 
and  Malay  Archipelago. 

BAMBUSA  VULGARIS  Schrad.  KawXyan-KIlIng. 

Common  names:  kawayan^kUing,  kawayan  bayugin,  kawayan  hobero, 
taiwandk,  tewandk  (Tagalog) ;  btdinau,  burirau,  lunas,  sinambdng  (Bi- 
saya) ;  kaboloan  (Bikol). 

This  is  a  clump-forming  spineless  bamboo,  which  reaches  a 
height  of  about  17  meters  or  more  and  a  diameter  of  about  12 
centimeters.  The  stems  are  smooth,  usually  yellowish  or  yel- 
lowish-green. It  is  usually  smaller  than  Bambusa  spinosa  and 
has  thinner  walls.  This  species  is  illustrated  in  Plates  VIII 
to  X. 

Kawayan-kiling  is  one  of  the  building  bamboos  and  is  gen- 
erally utilized  in  the  regions  where  it  grows  for  the  various 
purposes,  such  as  house  construction,  bridges,  furniture,  for 
which  the  coarse  erect  bamboos  are  adapted.  It  is  much  inferior 
to  Bambusa  spinosa.  Like  the  spiny  bamboo,  it  is  probably  not 
a  native  of  the  Philippines,  but  was  purposely  introduced  in 
prehistoric  times  on  account  of  its  general  utility.  The  variety 
striata  Gamble  is  occasionally  cultivated  in  Manila  and  in  other 
large  towns  for  ornamental  purposes ;  it  is  readily  distinguished 
by  its  culms  being  bright  yellow  with  a  few  green  stripes.  This 
form  is  a  native  of  China  or  Japan,  but  is  now  widely  distributed 
in  cultivation. 

The  native  country  of  Bambusa  vulgaris  is  so  far  unknown; 
it  is  cultivated  and  half  wild  in  Asia,  Africa,  and  America. 

Genus  CEPHALOSTACHYUIVI  Munro 
CEPHALOSTACHYUM   MINDORENSE  Gamble.  BaktO. 

This  species  is  rare  and  known  only  from  Mindoro.  It  is  a 
climbing  species  well  characterized  by  having  its  flowers  in 
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dense  globose,  widely  scattered  heads  the  larger  of  which  are 
about  2  centimeters  in  diameter.     See  Plate  XI. 

Genus  DENDR0CALAMU8  Nees 

Spikelets  large;   leaves  large D.latiflorus. 

Spikelets  medium-sized;   leaves  long D.curranii. 

Spikelets  very  small D.  merrUlianus. 

This  genus  of  large  erect  bamboos  is  represented  by  three 
species.  It  is  economically  unimportant  and  none  of  the  species 
are  especially  abundant. 

DENDR0CALAMU8  CURRANII    Gamble. 

A  rare  species  known  only  from  Sampaloc,  Tayabas,  and 
the  Island  of  Polillo  off  the  coast  of  Luzon,  and  possibly  not 
distinct  from  Gigantochloa  levis, 

DENDROCALAMUS   LATIFL0RU8  Munro.  Bot6ng. 

Common  names:  botong,  bolong-aina  (Bikol,  Bisaya) ;  butun  (Bisaya) ; 
kuboloan,  pat&ng  (Bikol) ;  kawdyan-sina  (Tagalog). 

This  is  a  tall,  tufted,  spineless  bamboo  apparently  of  general 
distribution  in  the  central  Philippines.  It  is  frequently  utilized 
for  building  purposes,  but  is  not  considered  to  be  good  material 
for  basketry. 

DENDROCALAMUS    MERRILLIANU8   Elm.  Bayog. 

Common  names:   bayog   (Ilocos) ;  kawdyan-bayog  (Pangasinan). 

This  bamboo  is  apparently  widely  distributed  in  the  Philip- 
pines. It  is  a  tall  graceful  bamboo  with  slender  stalks  forming 
large  clumps.  The  culms  have  very  thick  walls  and  prominent 
nodes.  They  are  used  for  vehicle  shafts  and  for  other  purposes 
where  great  strength  is  desired.  The  green  culms  of  this  bamboo 
are  split  and  made  into  ropes,  used  particularly  for  hauling  logs. 
A  flowering  specimen  is  shown  in  Plate  XII. 

Genus  DINOCHLOA  Btise 
1.  Woody. 

2.  Leaves  broad. 

3.  Lodicules  absent;  caryopsis  globose;  floral  rachis  glabrous. 

D.  8cande7i8, 
3.  Lodicules  present;   caryopsis  oblong;   floral   rachis  pubescent. 

D.  pubiramea. 
2.  Leaves  narrow;  no  lodicules. 

3.  Culms  smooth;  caryopsis  globose D.ciliata. 

3.  Culms  rough;   caryopsis  oblong D.lugoniae. 

1.  Herbaceous,  or  woody  only  at  the  base;  lodicules  present Z>.  elmeri. 

The  genus  Dinochloa  is  represented  in  the  Philippines  by  five 
species.  With  one  exception  our  representatives  are  all  scandent, 
thick-walled,  sylvan  forms  and  are  locally  very  abundant,  form- 
ing almost  impenetrable  thickets  under  favorable  conditions. 
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No  special  economic  uses  are  indicated  for  any  of  the  forms, 
yet  like  all  bamboos  they  are  more  or  less  utilized  by  the  Fili- 
pinos for  general  purposes.  They  should  be  adapted  to  the  same 
special  uses  as  the  thick-walled  scandent  species  of  Schizos- 
tdchyum.  The  most  common  species  is  Dinochloa  scandens, 
zigzag  bamboo,  (Plate  XVIII)  which  is  abundant  and  widely 
distributed  in  the  central  and  southern  Philippines ;  it  is  charac- 
terized by  its  very  broad  leaves  and  is  variously  known  as 
baia  in  Palawan,  bokaue  in  Balabac,  bukau  in  Basilan,  usiu, 
timak,  and  bolokaui  in  Mindoro.  Most  of  these  names  are  also 
used  for  the  scandent  species  of  Schizostachyum,  Dinochloa 
lugonide  (Plate  XVI)  is  very  similar  in  general  character  to 
Dinochloa  scandens,  but  has  much  narrower  leaves,  which  is 
also  true  of  Dinochloa  ciliata  (Plate  XIV).  Dinochloa  luqoniae 
is  known  as  baito  (Tagalog)  and  esu  (Iloko).  D.  pubiramea 
(Plate  XVII)  is  a  broad  leaved  species  similar  to  D.  scandens 
and  distinguished  chiefly  by  having  the  branches  of  the  in- 
florescence pubescent.  Its  local  names  are  kandy  (Bis.)  and 
bukao  (Moro).  Dinochloa  elmeri  (Plate  XV)  is  a  dwarfed, 
half  woody  form  growing  in  the  mossy  forest  at  the  summits 
of  high  mountains. 

Genus   GIGANTOCHLOA    Kurz 

GIGANTOCHLOA   LEVIS    (Blanco)    Merr.  BoLO. 

Common  names:  kawdyan-hoo^  kawayan^sina^  kawdyan-puti,  hohd  (Ta- 
galog) ;  hokOf  bold,  botong  (Bisaya). 

Gigantochloa  levis  is  a  stout  bamboo  reaching  a  height  of  20 
meters  or  more  and  a  culm  diameter  of  20  centimeters.  Its 
culms  are  very  straight  and  smooth,  dull  green,  covered  with 
siliceous  pubescence,  and  entirely  unarmed.  It  is  found  in  and 
about  towns  in  the  settled  areas  of  the  Philippines,  and  also 
in  the  forests.  The  stems  are  used  as  pipes  for  temporary 
water  supplies,  as  they  are  usually  long  and  straight,  and  for 
building  fish  traps.  They  are,  apparently,  rarely  employed  in 
building  operations,  except  for  walls  of  houses,  perhaps  because 
they  are  not  especially  durable.  A  flowering  specimen  is  shown 
in  Plate  XIX. 

The  Philippine  specimens  referred  to  Gigantochloa  robtista 
Kurz  and  Gigantochloa  atter  Kurz  are  not  considered  by  Mr.  E. 
D.  Merrill  to  be  specifically  distinct  from  G.  levis. 

Genus  GUADUA   Kunth 
GUADUA  PHILIPPINEN8I8  Gamble. 

This  is  a  rare  species  known  only  from  a  single  collection  from 
Mindoro.     The  nodes  are  reported  to  be  about  75  centimeters 
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long  and  2.5  to  5  centimeters  in  diameter.  The  culms  are  thin- 
walled  and  4  to  6  meters  in  height.  A  cotype  specimen  is  shown 
in  Plate  XX. 

Genus  8CHIZOSTACHYUIVI  Nees 
1.  Climbing. 

2.  Flowers   in   long   panicles,  usually  from   flower-bearing  culms   or 
auxiliary  on  leafy  ones. 

3.  Lieaves  usually  broad,   rounded   at  the   base,   mouth   of   leaf 
sheaths  and  lig^ules  long-bristly-ciliate. 

4.  Spikelets  glabrous S.  dijfusum, 

4.  Spikelets  densely  pubescent S.  fenixii. 

3.  Leaves  usually  narrow  attenuate  at  the  base,  mouth  of  leaf 
sheaths  and  ligules  not  or  only  slightly  bristly. 
4.  Spikelets    very    sharply    pointed;    apicules    of    anthers 

shortly  hirsute S.  dielaianum, 

4.  Spikelets  acute  only;  apicules  of  anthers  very  long  bristly. 

S.  palawanense. 
2.  Flowers  in  short,  terminal  spikes  up  to  10  centimeters  long;  leaves 

very   narrow S.  textorium. 

1.  Erect. 

2.  Spikelets  sharply  pointed,  not  in  rounded  capitula. 

S,  longispiculatum, 
2.  Spikelets  sharply  pointed,  usually  in  rounded  capitula;  no  lodicules. 
3.  Spikelets  glabrous  outside. 

4.  Internodes  about  a  meter  or  more  in  lengfth  or  longer. 

S,  limcL. 

4.  Internodes  shorter S.  brachycladum. 

3.  Spikelets  more  or  less  pubescent  outside;  anthers  obtuse. 

4.  Spikelets   densely  white-hairy,  both   on   the   empty   and 
on   the  flowering  glumes;   leaves   1   centimeter  broad. 

S.  hirtiflorum. 
4.  Spikelets  shortly  white-hairy  only  on  the  flowering  glume; 

leaves  over  1.5  centimeters  broad 5.  lumomtpao, 

2.  Spikelets  hardly  sharp-pointed,  obtuse  or  acute,  usually   in   long 
panicles;  lodicules  usually  present SAuzonicum, 

The  genus  Schizostachyum  is  extensively  developed  in  the  Phil- 
ippines. Among  the  bamboos  it  has  by  far  the  largest  number 
of  species,  and  presents  several  of  the  most  common  and  widely 
distributed  bamboos  in  the  Archipelago.  All  of  the  species  are 
indigenous,  and  none  of  them  are  cultivated.  The  genus  contains 
both  erect,  thin-walled  species,  and  scandent  thick-walled  ones, 
several  of  which  are  used  for  special  purposes.  None  of  the 
species  are  of  large  size.  Most  of  them  are  sylvan  or  subsylvan 
and  usually  do  not  occur  in  the  open  settled  areas.  Several 
of  them  are  gregarious  and  in  some  provinces  occupy  rather 
large  areas  of  land  to  the  practical  exclusion  of  other  vegetation. 

SCHIZOSTACHYUM    BRACHYCLADUM    Kurz. 

Common  names:  hohd  (Isinai  and  Mindanao) ;  bagdkai  (Leyte) ;  bagdkan 
(Palawan). 
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This  is  an  erect  bamboo  about  10  meters  in  height  and  up 
to  5  centimeters  in  diameter.  A  gregarious  species  abundant 
in  Palawan  and  Culion  on  dry  open  slopes.  Reported  from 
Nueva  Vizcaya,  Lejrte,  Butuan,  and  Palawan.  A  flowering  spec- 
imen is  shown  in  Plate  XXI. 

8CHIZ08TACHYUIVI    DIFFUSUM    (Blanco)    Merr.  BIkal. 

Common  names:  bikal  (Tagalog,  Iloko,  Pampanga,  Pangasinan,  Caga- 
yan) ;  usiu  (Tagalog) ;  balidro,  balikdu,  bongbong,  lo-ob  (Bisaya) ;  hhidi, 
indif  inri  (Bikol) ;  butor  (Isinai) ;  bdbui  (Bikol). 

Bikal  is  widely  distributed  in  the  forests  of  the  Philippines 
and  is  endemic.  It  is  characterized  not  only  by  its  habit,  but 
also  by  its  very  thick  walls.  Sometimes  the  lumen  is  almost 
entirely  wanting,  especially  in  the  lower  parts  of  the  stem. 
The  plant  is  well  known  to  all  Filipino  woodsmen  as  a  source 
of  drinking  water,  as  water  of  good  quality  can  be  secured 
from  the  internodes.  In  some  parts  of  the  Philippines  this 
bamboo  is  extensively  used  in  making  baskets,  while  it  is  now 
beginning  to  attract  attention  for  the  purpose  of  making  chairs, 
for  which  it  is  adapted  on  account  of  its  thick  stout  walls. 
A  flowering  specimen  is  shown  in  Plate  XXIV.  The  very  closely 
allied  Schizostachyum  dielsianum,  bikal-babui,  (Plate  XXII)  has 
the  same  names,  distribution,  and  uses  as  S.  diffiisum,  and  is 
distinguished  only  by  minor  characters. 

8CHIZ08TACHYUIVI   LIMA   (Blanco)   Merr.  Anos. 

Common  name:  anos  (Tagalog). 

This  endemic,  erect,  thin- walled  bamboo  is  distinguished  among 
all  the  Philippine  forms  by  its  long  internodes,  which  are  usually 
about  one  meter  in  length.  It  is  sometimes  called  bolo  and 
bagakai  by  confusion  with  Schizostachyum  lumampao.  It  is 
used  by  the  Filipinos  for  making  blow  guns,  while  the  cortex  is 
hard  and  rough  and  can  be  used  for  polishing  brass.  It  is 
also  used  for  the  various  purposes  for  which  all  thin-walled 
bamboos  are  utilized,  and  after  boiling,  even  for  weaving  fans, 
cushions,  and  hats;  broad  splints  prepared  from  it  are  used  in 
making  the  broad  shallow  baskets  used  for  winnowing  rice. 
Widely  distributed  in  the  Philippines.  A  flowering  specimen 
is  shown  in  Plate  XXVII. 

SCHIZOSTACHYUM  LUMAMPAO  (Blanco)  Merr.        BuHO  or  Cana-BOJO. 

Common  names:  cana-bojo  (Spanish-Filipino);  bdlo,  boho,  lumampdu. 
bokdui,  kaudyan-aongsdng  (Tagalog) ;  bagdkan,  bagdkai  (Bisaya) ;  biiluy 
bolo    (Bisaya,  Iloko) ;   ords    (Bikol). 

This  species  is  endemic  and  widely  scattered  in  the  Philippines. 
It  is  a  thin-walled,  erect,  gregarious  bamboo  usually  reaching 
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a  height  of  about  10  meters,  and  often  nearly  exclusively  occupy- 
ing considerable  areas.  sForester  Medina  has  surveyed  two 
tracts  of  this  bamboo  in  Bataan  Province,  one  containing  1,200 
hectares,  of  which  800  hectares  have  a  dense  stand;  the  second 
containing  650  hectares,  of  which  more  than  40  per  cent  is 
covered  with  Schizostdchyum  lurnmripao.  There  are  also  very 
extensive  areas  in  other  parts  of  Bataan,  in  Zambales,  and  in 
the  Cagayan  Valley.  Fifteen  small  plots  of  Schizostachyum  hi- 
mampao  have  been  measured  in  Bataan  Province  back  of  the  town 
of  Limay.  These  plots  aggregated  3.6  hectares  and  covered 
stands  at  widely  separated  intervals.  The  surveys  showed  an 
average  of  8,983  canes  per  hectare.  One  of  the  surveys  of  one 
quarter  of  a  hectare  indicated  a  stand  of  19,162  canes  per  hectare. 

This  thin-walled  bamboo  is  the  species  chiefly  utilized  in  mak- 
ing the  building  matting  known  as  sawale.  It  is  also  used  for 
making  baskets,  fences,  fish  corrals,  fish  poles,  flutes,  and  for 
many  other  purposes. 

Buho  has  been  thoroughly  investigated  by  Richmond  as  a 
paper-making  material,  and  it  is  probably  the  one  species  of 
Philippine  bamboo  that,  without  extensive  cultivation,  promises 
commercial  possibilities  for  this  purpose.  This  point  will  be 
discussed  in  a  bulletin  on  paper.  Observations  on  its  rate  of 
growth  are  given  later.  This  species  is  illustrated  in  Plate  I 
(frontispiece)  and  Plates  XXVIII  and  XXIX. 

SCHIZOSTACHYUM    TEXTORIUM    (Blanco)    Merr.  Kalbang. 

Common  name:  kalbdng   (Tagalog). 

This  is  an  erect  bamboo  with  small  leaves,  which  is  locally 
abundant  in  the  Provinces  of  Batangas  and  Rizal,  Luzon.  The 
stems  are  used  in  the  manufacture  of  looms,  as  they  are  very 
straight  and  smooth.  A  flowering  specimen  is  shown  in  Plate 
XXXII. 

Among  the  other  Philippine  representatives  of  the  genus  are 
Schizostachyum  palawanense  (Plate  XXXI),  a  scandent  species 
known  from  Palawan  and  Laguna;  S.  hirtiflorum  (Plate  XXVI), 
a  widely  distributed  species  closely  allied  to  and  with  the  same 
growth  form  as  S.  lumampao;  S.  toppingii  (Plate  XXXIII) ,  erect 
or  subscandent,  reported  from  Laguna,  Rizal,  and  Mindoro; 
S.  curranii  (Plate  XXIII),  scandent,  a  species  of  higher  altitudes 
in  northern  Luzon;  S.  luzonicum  (Plate  XXX),  known  only  from 
Zambales;  and  S.  fenixii  (Plate  XXV),  reported  from  Abra, 
Ciagayan,  Benguet,  Ilocos  Sur,  and  Panay,  known  as  paua  in 
Iloilo,  and  puser  in  Abra,  Luzon,  and  there  utilized  in  the  manu- 
facture of  baskets. 
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PLANTING  OF  BAMBOO 

Until  very  recently  almost  no  reliable  information  concerning 
the  rates  of  growth  of  planted  Philippine  bamboo  was  available. 
For  this  reason,  Mr.  H.  M.  Curran  and  Dr.  F.  W.  Foxworthy 
in  1912  started  a  bamboo  plantation  at  the  Division  of  Investiga- 
tion of  the  Bureau  of  Forestry  at  Los  Baiios,  Laguna,  the  direc- 
tion of  the  planting  being  intrusted  to  Rangers  de  Mesa  and 
Villamil.  This  plantation  was  started  on  a  rather  dry  hill  on 
steep  slopes,  covered  with  a  mixture  of  tall  grass  and  small 
second-growth  trees.  The  material  selected  for  planting  was 
from  shoots  1  to  2  years  old  or  older  from  poorly  grown  plants 
which  were  overtopped  and  not  well  supplied  with  light,  and 
from  upper  twigs.  A  few  butts  were  also  used.  The  length 
of  cuttings  was  from  60  centimeters  to  2  meters.  The  cuttings 
were  collected  3  to  36  hours  before  planting,  and  were  laid  in 
water  at  the  edge  of  a  stream  whenever  it  was  not  possible  to 
plant  immediately.  During  the  time  that  this  work  was  done 
the  weather  was  very  rainy  and  so  there  was  less  than  the  usual 
amount  of  drying  out.  The  planting  was  done  between  August 
29  and  October  10,  1912.  The  implements  employed  were  mat- 
tocks and  heavy  pointed  sticks,  the  mattocks  being  used  only 
when  rocky  soil  was  encountered  or  when  very  large  pieces  were 
to  be  planted.  In  all  there  were  planted  1,015  cuttings  of 
Bambusa  spinosa,  145  of  Bambusa  vvlgaris,  and  105  of  Gigan- 
tochloa  levis.  The  area  of  the  plantation  was  2.2  hectares. 
More  than  half  of  the  area  was  covered  with  a  dense  tangle  of 
small  trees  and  climbing  bamboo.  All  of  the  small  brush  and 
climbing  bamboo  was  cut,  but  some  of  the  larger  trees  were 
left  to  shade  the  young  plants.  Where  the  bamboo  was  shaded 
it  has  done  better  than  it  has  in  the  open.  This  may  perhaps 
be  due  to  the  fact  that  the  planting  was  done  toward  the  end 
of  the  rainy  season  so  that  the  young  shoots  were  exposed  to 
dryer  conditions  than  they  would  have  been  if  planted  earlier. 

On  January  10,  1914,  the  living  bamboos  were  counted ;  these 
included  349  individuals  of  Bambusa  spinosa  or  34  per  cent  of 
the  original  number  planted,  46  of  B.  vulgaris  or  32  per  c«it, 
and  6  of  Gigantochloa  levis  or  6  per  cent.  This  low  percentage 
of  success  was  probably  due  in  part  to  several  avoidable  causes. 
The  planting  was  done  toward  the  close  of  the  rainy  season, 
so  that  young  plants  did  not  have  as  favorable  moisture  condi- 
tions as  they  would  have  had  if  planted  earlier.  Again  the 
methods  of  planting,  as  previously  described,  were  not  favorable, 
while  some  of  the  young  plants  are  known  to  have  been  destroyed 
by  cattle ;  moreover,  the  selection  of  material  was  poor,  and  the 
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site  unfavorable.  The  best  material  for  planting  is  from  stumps, 
which,  though  harder  to  prepare,  will  probably  be  cheapest  in  the 
long  run.  Small  twigs  are  much  harder  to  handle  than  larger 
pieces.  The  cutting  should  be  planted  oblique  to  the  ground. 
Planting  material  should  be  taken  from  full  size  shoots  which  are 
not  fully  mature.  Subsequent  careful  planting  of  small  numbers 
of  these  same  bamboos  in  the  early  part  of  the  rainy  season 
gave  100  per  cent  success. 

During  the  year  1914,  blanks  in  the  plantation  were  filled. 

Bamboo  cuttings,  at  first,  send  up  thin  whiplike  shoots  and 
it  is  only  after  a  considerable  period  that  regular  culms  are 
produced.  The  number  and  size  of  these  culms  increases  yearly 
until  mature  size  is  reached. 

In  Table  1,  from  a  report  by  Ranger  Oro,  is  given  a  summary 
of  the  height  of  the  culms  in  December,  1915;  from  this  table, 
it  will  be  seen  that  in  three  years  some  of  the  culms  had  reached 
a  height  of  from  8  to  9  meters,  but  that  most  of  them  were 
much  smaller  than  this. 

Table  1. — Heights  of  bamboo  clinnps  at  Division  of  Investigation^  Bureau 
of  Forestry,  Los  BanoSf  Lagunaf  P,  /.,  December ,  1915 ,  three  years 
after  planting. 

{The  fiKures  in  the  table  sive  the  number  of  clumpa.] 


Heifirht  in  meters. 


Species. 


Less 
than  2. 


2-S.    3-4.    4-5. 


Bambusa  spinosa . . 
Bambasa  vulflraris 
Gifrantochloa  levis . 


85  ;    59 

11  i     12 

....        1 


65 

12 

1 


27 
6 
2 


5-6. 

6-7. 

7-8. 

8-9. 

16 

18 

10 

10 

3 

1 

1 

1 

1 

2 

In  Table  2,  also  from  a  report  by  Ranger  Oro,  is  given  a 
summary  of  the  height  of  the  clumps  and  the  diameter  of  the 
canes  in  October,  1917.  It  will  be  seen  that,  five  years  after 
the  original  planting,  most  of  the  culms  were  still  small,  but 
26  clumps  of  Bambicsa  spinosa,  one  of  B.  vuLgwris  and  one  of 
Gigantochloa  levis  were  between  13  and  15  meters  in  height 
and  seven  of  Bambusa  spinosa  over  15  meters  in  height.  Bam- 
busa spinosa  had  produced  80  culms,  7  centimeters  in  diameter; 
71,  8  centimeters;  29,  9  centimeters;  and  17,  10  centimeters  in 
diameter;  while  Gigantochloa  levis  had  produced  3  culms,  11 
centimeters  in  diameter.  The  culms  of  Bambv^a  vulgaris  were 
smaller,  the  largest  being  8  centimeters  in  diameter.  These 
figures  show  that  in  five  years,  the  planted  bamboo  had  produced 
some  usable  culms;  and,  judging  from  the  difference  in  the 
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size  of  the  bamboo  in  1915  and  1917»  it  may  be  predicted  that 
a  considerable  number  of  usable  canes  would  be  produced  in 
another  two  years. 

Table  2. — Heights  of  bamboo  clumps  and  diameters  of  canes  at  Division 
of  Investigation,  Bureau  of  Forestry,  Los  Bancs,  Laguna,  P.  /., 
October,  1917,  five  years  after  planting. 

[FifiTures  represent  number  of  clumps.] 


Heiflrht  of  dumps  in  meters.  October.  1917. 


Species. 


Bambusa  spinosa . . 
Bambusa  vulgaris. 
Giffantochloa  levis 


9-11.    I  11-18.      13-16.     15-17. 


— 

66 

44 

26 

6 

7 

1 

1 

8 

1 

[Figures  represent  number  of  canes.] 


Diameter  of  canes  f  n  centimeters. 
October.  1917. 


Species. 


Bambusa  spinosa.. 
Bambusa  vulgaris . 
Giflrantochloa  levis. 


Less 
than  6. 

6. 

6. 

7. 

8. 

9. 

10. 

IL 

994 

160 

97 

80 

71 

29 

17 

168 

11 

10 

6 

4 

...  - 

..  •  ■ 

38 

1 

11 

8 

8 

4 

2 

2 

%   1 

In  Table  3  is  given  a  summary  of  the  number  of  cuttings 
planted  in  1912  and  the  condition  of  the  plantation  at  subsequent 
dates. 

Table  3. — Summa/ry  of  bamboo  cuttings  planted  at  Division  of  Investigor 
tion,  Bureau  of  Forestry,  Los  Banos,  Laguna,  P.  /.,  in  1912,  and 
condition  of  plantation  at  subsequent  dates. 


Species. 


Summary. 


Number  of  cuttinflrs  planted  in  1912 

Number  of  clumps  alive,  January  10,  1914 

Per  cent  of  original  planting  alive.  January  10. 1914 

Number  of  clumps,  December,  1916 

Total  number  of  canes,  December,  1916 

Average  height,  December,  1916 -.. 

Number  of  clumps,  October,  1917 

Total  number  of  canes,  October,  1917 

Average  number  of  canes  per  clump.  October,  1917 

Greatest  diameter  of  canes  in  centimeters,  October,  1917 

Greatest  height  in  meters,  October.  1817 

Average  height  in  October,  1917 


Bambusa 
spinosa. 

Bambusa 
vrnlgaris. 

1,016 

146 

849 

46 

84.88 

SL72 

286 

47 

628 

96 

8.01 

2.81 

269 

40 

1.440 

188 

6.04 

4.66 

10 

16.87 

8.61 


8 

18.11  I 
6.87  ' 


Gigaa- 

tochlos. 

levis. 


106 

6 

6.71 

I 

SO 

6^57 

7 

66 

9.40 

11 

IS.  14 

ia40 
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The  area  planted  was  22,000  square  meters.  The  time  em- 
ployed in  selecting  cuttings  was  200  hours,  in  clearing  207 
hours,  and  in  planting  140  hours,  making  a  total  of  547  hours. 
Assuming  labor  at  10  centavos  per  hour,  the  cost  of  planting 
would  be  25  pesos  per  hectare,  planting  being  at  intervals  of  2  to 
3  meters.  During  the  first  four  years  the  plantation  was  cleaned 
twice  a  year,  which  included  the  cutting  back  of  vines  and 
felling  and  pruning  of  trees.  This  was  done  at  a  cost  of  about 
10  pesos  per  hectare,  per  year,  with  labor  at  10  centavos  per 
hour. 

A  second  bamboo  plantation  was  started  by  Dr.  F.  W.  Fox- 
worthy  at  the  Division  of  Investigation,  Bureau  of  Forestry,  at 
Los  Banos,  during  June,  1917.  This  plantation  covered  2  hec- 
tares and  was  planted  with  a  single  species,  Bambusa  spinosa. 
The  planting  was  done  in  the  months  of  June  and  July  during 
the  early  part  of  the  rainy  season.  The  ground  was  covered 
largely  with  small  trees  and  climbing  bamboos,  there  being 
very  little  grass.  The  climbing  bamboos  were  cut,  but  the  trees 
left  standing.  The  planting  was  done  with  stump  and  stem 
cuttings.  The  stump  cuttings  used  had  roots  and  were  about 
a  third  of  a  meter  in  length.  They  were  planted  either  in 
a  slanting  position  or  erect.  A  stem  cutting  consisted  of  a 
segment  with  a  node  at  either  end.  A  slit  was  made  in  the 
intemode,  and  then  the  whole  segment  buried  in  the  ground, 
except  that  the  slit  was  left  uncovered  to  permit  water  being 
poured  into  the  internode.  In  all  there  were  planted  225  stump 
cuttings  and  800  stem  cuttings. 

All  of  the  living  shoots  were  counted  and  measured  during 
December,  1917,  and  again  at  the  end  of  June,  1918,  when  the 
plants  were  about  a  year  old.  The  results  of  the  measurements 
are  given  in  Table  4.  An  examination  of  Table  4  shows  that 
at  the  end  of  the  year  59  per  cent  of  the  stump  cuttings  and 
40  per  cent  of  the  stem  cuttings  were  alive.  A  comparison  of 
these  figures  with  those  given  in  Table  3  indicates  a  greater  per- 
centage of  success  in  the  second  than  in  the  first  plantation. 

Table  4. — Record  of  plantation  of  Bambusa  spinoaa  at  Division  of  Inves- 
tigation,  Bureau  of  Forestry,  Los  Banos,  Philippine  Islands. 


Number 
of  cut- 

tinflTS 
planted 

June 

July. 

1917. 


December.  1917. 


Number    ^eight. 
living.        ^«'>'*' 


meters. 


Stamp  cuttinflTB. 
stem  eu tti  nfft . . . 


225  I 

800  I 


196 
560 


150 
150 


Percent- 
age liv- 
inflr. 


88 
70 


June,  1918. 


Number 
living 


133 
820 


Height, 
centi- 
meters. 

1 

Percent- 
age liv- 
ing. 

1 

260 
210 

59.1 
40.0 
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There  is,  however,  reason  to  believe  that  much  better  results 
than  those  recorded  in  Table  4  could  be  obtained  as  the  dry 
season  of  1918  was  unusually  severe  and  the  plants  were  not 
irrigated.  It  will  be  noticed  that  there  was  a  high  percentage  of 
mortality  between  December,  1917,  and  June,  1918.  Moreover, 
many  of  the  plants  were  probably  subjected  to  too  much  shade, 
as  they  were  freed  from  vines  only  once  during  the  year  and  in 
general  those  plants  which  survived  received  more  light  than 
those  which  died. 

The  total  cost  of  selecting,  transporting,  and  planting  the  cut- 
tings were  72.82  pesos  per  thousand.  This  cost  was  considerably 
more  than  in  the  case  of  the  1912  plantation,  which  is  accounted 
for  by  the  greater  care  used  in  the  selection  of  cuttings  for  the 
second  than  the  first  plantation.  The  superior  cuttings  used  in 
1917,  however,  gave  much  better  results  than  the  poorer  ones 
employed  in  1912. 

It  appears  from  the  data  derived  from  the  planting  at  Los 
Bafios  that  the  commercial  planting  of  bamboo  on  a  large  scale 
would  be  very  profitable  and  that  bamboo  should  be  a  valuable 
reforestation  crop. 

A  number  of  bamboos,  other  than  those  here  considered,  have 
been  propagated  from  hard-wood  cuttings  at  the  Division  of 
Investigation  of  the  Bureau  of  Forestry  at  Los  Bafios,  and  it  is 
probable  that  all  or  most  Philippine  bamboos  can  be  thus  re- 
produced. 

GROWTH  OF  MATURE  CLUMPS 

Actual  measurements  of  growth  of  canes  in  mature  clumps 
are  available  for  only  three  species,  Bambusa  spinosa,  Bambtuia 
vulgaris,  and  Gigantochloa  levis.  A  clump  of  Bambusa  spinosa 
sends  up  yearly  a  number  of  shoots,  the  number  in  some  cases 
being  as  large  as  130.  In  clumps  from  which  the  mature  canes 
are  harvested,  the  number  of  new  shoots  may  exceed  the  num- 
ber left  in  the  clump  when  the  new  culms  are  produced.  A 
considerable  proportion  of  the  young  shoots  die  before  reaching 
maturity,  many  of  them  while  still  quite  small.  In  Table  5  are 
given  observations  on  the  number  of  shoots  produced  by  8  clumps 
of  Bambusa  spinosa.  The  greatest  number  of  canes  produced 
by  any  clump  recorded  in  Table  5  is  128 ;  these  grew  from  a 
clump  having  49  mature  canes.  However,  only  24,  or  19  per 
cent  of  the  128  canes,  reached  maturity.  The  average  of  all 
the  canes  produced,  by  the  8  clumps,  which  reached  maturit}' 
is  28.5  per  cent.  In  all,  the  number  of  mature  canes  produced 
is  46.5  per  cent  of  the  total  mature  canes  originally  in  the 
clumps. 
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Table  5. — Number  of  shoots  produced  and  yield  of  mature  living  canes 
from,  8  clumps  of  Bambvsa  spinosa  at  Division  of  Investigation,  Bureau 
of  Forestry,  Los  Banos,  Laguna,  Philippine  Islands.  Data  from  report 
by  Ranger  Oro. 


\ 


New  shoots. 


Total 
number 

of  mature     Total         Total     i     Total 
canes.    '  number  '  number     number 
of  shoots.!  of  de&d.    of  living:. 


39 
24 
18 
21 
8 
13 
31 
49 


78 
29 
20 
30 
12 
84 
36 
128 


68 

20 

24 

6 

10 

10 

22 

8 

9 

8 

26 

9 

19 

16 

104 

24 

Percent- 
age liv- 
ing. 


26.6 

17.5 

60 

26.6 

26 

26.5 

46.6 

19 


I  Percent- 
age yield. 


61 

21 

66.6 

38 

87.6 

69 


Averasre 


28.6  I 


61.5 
49 

46.6 

Observations  were  also  made  on  5  clumps  of  Bambusa  vulgaris. 
The  results  are  given  in  Table  6.  Thirty-eight  per  cent  of  the 
young  shoots  reached  maturity,  which  is  6  per  cent  of  the  original 
number  in  the  clump.*  Bambusa  vulgaris  produced  fewer  canes 
than  Bambusa  spinosa,  but  showed  the  same  general  phenomena 
which  have  just  been  described  for  Bambusa  spinosa. 

Table  6. — Number  of  shoots  produced  and  yield  of  mature  living  canes 
from  5  clumps  of  Bambusa  vulgaris  at  Division  of  Investigation,  Bureau 
of  Forestry,  Los  Banos,  Laguna,  Philippine  Islands,  Data  from  report 
by  Ranger  Oro. 


f "       ~ 

■ — 

~ 

^   ^~^~ 

Total 

number 

of  nnature 

canes. 

1 

Total 

number 

of  shoots. 

few  shootf 

Total 
number 
of dead. 

1. 

Total 

number 

of  living. 

Percent- 
age livi- 
ing. 

29 

Percent- 
age yield. 

48                48 

34  ,             14 

29 

9  '              24 

13 

11  I             46 

122 

80  1             39  i             30 

9  !             28 

30 

22 

20               12 

8  '             40 

1 

36 

1             44  1              52  i             25 

27 

62 

61 

Ave 

mire    .-.                              

38  1           56 

Gigantochloa  levis  also  produces  a  very  large  number  of  new 
shoots,  many  of  which  fail  to  mature.  Records  obtained  from 
5  clumps  of  Gigantochloa  levis  are  given  in  Table  7.  It  will  be 
seen  from  this  table  that  31  per  cent  of  the  new  shoots  reached 
maturity  while  the  yield  of  the  new  culms  is  54  per  cent  of 
the  number  originally  in  the  clump. 
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Table  7. — Number  of  shoots  produced  and  yield  of  mature  living  canet 
from  3  clumps  of  Gigantochloa  levia  at  Divi8i4}n  of  Investigationj 
Bureau  of  Forestry,  Los  Banos,  Laguna,  Philippine  Islands.  Data 
from  report  by  Ranger  Oro. 


1 

!     Total 

New  shooti 

Total 
number 

of 
livinsr. 

11 

Per- 

centase 

livinir. 

1  number 
of 
mature 
canes. 

Total 
number 

of 
shoots. 

36 

Total 

number 

of 

dead, 

26 

Per-     I 
centaere 
yield.    | 

1 

1 

60 

I 

22 

81 

16 

89 

27 

12 

81 

76 

1             12 

26 

19 

7 

27 

58.6    1 

'             10  ,             14 

10 

4 

28 

40 

60  '             72 

45 

27 

87.6 

46 

Ave 

r^gtt 

81 

64 

The  death  of  the  young  shoots  is  due  to  various  causes ;  some 
of  them  are  attacked  by  insects  or  rats ;  others  are  broken  by  the 
wind;  while  still  others  die  without  any  very  apparent  reason, 
but  probably  because  under  the  existing  conditions  more  shoots 
are  produced  than  can  be  matured  by  the  clump.  This  may 
be  due  to  scarcity  of  food,  water  or  other  causes,  but  con- 
cerning this  point  we  have  no  information. 

The  culms  of  Bambitsa  spinosa  and  Bambttsa  vulgaris  start 
to  grow  during  the  latter  part  of  the  dry  season,  but  make 
very  slow  growth  until  the  rainy  season.  Gigantochloa  levis 
starts  to  grow  about  the  beginning  of  the  rainy  season.  The 
period  of  rapid  growth  is  in  the  latter  part  of  the  rainy  season. 
Bambiisa  spinosa,  Bambusa  vulgaris,  and  Gigantochloa  levis 
reach  about  full  height  in  approximately  five  months.  This 
means  that  for  this  period  there  is  an  average  daily  growth 
in  large  culms  of  Bambusa  spinosa  of  about  17  centimeters, 
in  Bambusa  vulgaris  of  about  13  centimeters,  and  in  Gigantochloa 
levis  of  13  centimeters. 

Beginning  with  1912  and  extending  up  to  the  present  time, 
measurements  of  the  rate  of  growth  of  bamboos  have  been 
taken  by  the  Division  of  Investigation  of  the  Bureau  of  Forestr}' 
at  Los  Banos,  Laguna,  by  means  of  a  measured  stick.  The  most 
extensive  series  of  measurements  of  large  culms  were  made  by 
Ranger  Oro  in  1915.  From  this  series  we  have  selected  for 
presentation  in  the  following  tables  all  shoots  of  Bambusa  spinosa 
which  reached  a  height  of  more  than  20  meters,  and  of  Bambusa 
vulgaris  and  Gigantochloa  levis  which  reached  a  height  of  more 
than  12  meters.  This  selection  has  been  made  so  as  to  repre- 
sent the  growth  of  only  large  commercial  culms. 

In  Table  8  are  given  the  measurements  of  the  rates  of  growth 
of  Bambusa  spinosa.    The  first  measurement  was  taken  on  June 
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5,  1915,  while  a  considerable  proportion  of  the  canes  were  not 
measured  until  after  this  date.  The  height  at  the  time  of  the 
first  measurement  is  given  in  the  first  row  of  figures  in  the  table. 
Each  column  shows  the  growth  figures  for  a  single  culm  during 
successive  weeks,  the  first  space  in  each  column  being  for  the 
week  ending  June  12.  When  measurements  were  not  started 
until  later  than  June  5,  the  first  measurement  of  growth  is 
recorded  lower  in  the  column,  the  number  of  blanks  appearing 
before  the  first  measurement  of  growth  indicating  the  number 
of  weeks  after  June  5  that  the  first  measurement  was  taken. 
It  will  be  seen  that,  as  is  usual  in  the  growth  of  plant  parts, 
the  rate  is  at  first  slow  and  gradually  increases  until  it  reaches  a 
maximum,  after  which  it  decreases  as  the  culms  assume  mature 
size.  The  most  rapid  growth  usually  occurs  nearer  the  end  than 
the  beginning  of  the  growth  period  and  takes  place  in  the 
latter  part  of  the  rainy  season.  Three  of  the  shoots  showed 
a  weekly  growth  in  excess  of  3  meters;  the  fastest  rate  was 
3.17  meters,  or  an  average  of  45  centimeters  a  day  for  a  week. 

Table  S.—^Crrowth  of  culms  of  Bambusa  spinosa,  at  Division  of  Investiga- 
tion, Bureau  of  Forestry ^  Los  Banos,  Laguna,  Philippine  Islands. 
Data  from  report  by  Ranger  Oro. 


Heiffht  in 

meters  at  first  measurement. 

.24 

.16 

.29 

.06 

1 

.40 

.14 

.40 

.18 

.31 

.27 

Growth  in  n 
.09             .00 

leters  duri 

ng  succesi 

live  weeks 

. 

.04 

.06 

.21 

.08 

.......*. 

.13 

.09 

.16 

.02 

.56 

.12 

.13 

.09 

.20 

.03 

.21 

.84 

.14 

1 

.48 

.16 
.11 

.74 
.82 

.04 
.04 

.50 
.59 

.00 

1.19 

.41 
.81 



.73 

.45 

.29 

.96 

.43 

1.35 

.11 

1.08 

.02 

1.39 

1.24 

.71 

.85 

1.43 

.83 

1.81 

.15 

1.23 

.10 

2.48 

1.22 

1.11 

1.13 

L67 

1.10 

2.32 

.31 

1.68 

.54 

2.45 

1.68 

1.20 

1.61 

L66 

1.41 

2.19 

.72 

1.65 

.89 

1.88 

1.12 

1.72 

1.67 

1.34 

1.29 

2.97 

.86 

1.76 

.91 

1.99 

2.96 

2.04 

2.76 

1.22 

1.49 

1.33 

1.16 

1.26 

1.56 

2.92 

2.40 

1.81 

2.33 

1.87 

1.87 

.94 

1.20 

1.75 

1.63 

1.84 

1.33 

2.63 

2.02 

1.48 

1.78 

1.02 

1.09 

1.91 

2.44 

1.63 

2.88 

1.58 

2.51    1 

1.66 

1.89 

1.10 

1.77 

1.96 

2.12 

1.84 

2.42 

2.62 

1.60 

LGO 

2.10 

2.16 

2.69 

1.85 

2.18 

1.21 

2.30 

1.75 

1.40 

2.86 

2.76 

1.66 

2.93 

2.34 

1.79 



1.71 

1.66 

2.44 

2.83 

1.94 

1.40 

.80 

2.02 
1.26 

3.05 

2.88 

1.18 

.92 

1.64 
.75 



Total  h 

2.09 
2.84 
1.37 
1.04 

eisrht. 

1.05 
.94 
.68 

1.57 

1.68 

1.15 

.71 

.58 

—      -   - 

1 

21.29 

22.31 

28.86 

24.00 

24.41 

21.10 

22.41  1 

21.66 

24.04 

23.30    ; 

4 

■ 

. 
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Table  8. — Growth  of  cuhns  of  Bambusa  spinosa,  etc, — Continued. 


Heisrht  in  meters  at  first  measurement. 


.82 


.23 


.44 


.39 


.86 


.27 


.24 


1.6 


.24 


.54 


Growth  in  meters  during  successive  weeks. 


.12 
.16 
.46 
1.00 
1.16 
1.78 
1.64 
2.09 
2.26 
8.17 
2.49 
1.96 
1.86 
1.68 
1.06 


I 


.06 

.13 

.19 

.70 

.  99 

1.22 

1.60 

1.00 

2.00 

2.76 

2.36 

8.07 

2.61 

2.68 

1.47 

.96 


I 


.16 

.60 

.86 

1.07 

1.34 

1.64 

1.21 

2.88 

2.24 

2.81 

2.89 

2.03 

1.89 

1.48 

.91 


.14 

.20 

.46 

.77 

1.19 

1.23 

1.79 

2.18 

1.80 

2.66 

2.94 

2.16 

2.67 

1.72 

.76 


.66 

.98 
1.11 
1.73 
1.97 
2.86  I 
2.80  ' 
2.86 
1.98 
2.88 
1.98 
1.11 

.78 


.12 

.17 

.66 

.94 

1.29 

1.49 

2.09 

2.06 

2.26 

2.64 

2.63 

2.43 

1.94 

LOl 

.78 


.20 
.22 
.70 
1.04 
1.10 
1.66 
2.11 
2.61 
1.97 
2.89 
2.91 
2.80 
1.09 


I 


.06 

.10 

.15 

.20 
.66 

.34 

.44 

.92 

1.01 

.97 

.96 

1.49 

1.25 

1.66 

1.48 

L4S 

2.83 

2.08 

1.92 

1.79 

2.13 

2.26 

2.23 

2.36 

2.18 

2.20 

2.88 

2.67 

2.36 

2.76 

2.68 

2.68 

2.46 

2.94 

1.49 

1.74 

1.68 

1.94 

1.18 

1.23 

.90 

.77 

.91 

Total  height. 


23.06 


From  the  table  it  would  appear  that  the  period  of  most  rapid 
growth  of  any  individual  culm  depends  rather  on  the  height  of 
the  culm  than  on  the  season. 

The  culms  for  which  measurements  are  given  in  Table  8  were 
all  large  or  fairly  large;  smaller  culms  show  slower  rates  of 
growth,  but  mature  in  about  the  same  length  of  time. 

In  Table  9  are  given  measurements  of  the  growth  of  culms 
of  Bambtisa  vulgaris.  This  table  is  constructed  in  the  same 
manner  as  the  previous  table  for  Bamhusa  spinosa.  The  rates 
of  growth  are  slower  than  those  for  Bambusa  spinosa,  as  might 
be  expected  from  the  fact  that  Bambusa  vulgaris  is  a  smaller 
bamboo.  These  figures  show  even  more  clearly  than  do  those 
for  Bambusa  spinosa  that  the  time  of  most  rapid  growth  depends 
more  on  the  stage  of  the  development  of  the  culm  than  on  the 
season. 
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Tablb  9. — Growth  of  culms  of  Bambusa  vulgaris,  at  Division  of  Inves- 
tigation,  Bureau  of  Forestry,  Los  Banos,  Laguna,  Philippine  Islands. 
Data  from  report  by  Ranger  Oro. 


Heifirht  in  meters  at  first  measurement. 

.10 

.17 

.20 

.14 

1                 1                 1 
.46            .12            .18            .12 

1                 1 

.16 

.08 

i 
.05 

Growth  j 

n  meters  durincr  successive  weeks. 

.40            .00, J 

.91  !          .00  ' 

1                 1 
.92  ,          .02  1 

1.34            .00 

.00 
.07 
.00 
.02 
.06 

.01 
.08 
.04 
.08 
.02 

.. 

.12 
.01 
.08 



.00 
.00 

.06 

.96            .00 

.04            .04 

.08 

.09 

1.60            .08 

.00            .01 

.09 

.05 

.17 

.08 

.07 

.10 

.03 

1.42            .17 

.14            .06 

.12 

.14 

.17 

•15 

.06 

.20 

.04 

1.71            .86 

.46            .14 

1 

.25 

.28 

.73 

.39 

.10 

.61 

.46 

1.41 

.26 

.66  '          .24 

.16 

.98 

.93 

.83 

.88 

.84 

.94 

2.28  1        1.09 

1.06  1        1.13 

.82 

99 

.97 

1.04 

.89 

1.06 

1.29 

1.28  ,        1.20 

1.11 

1.66 

1.06 

1.01 

.72 

Lll 

.94 

1.01 

1.26^ 

.19.        1.20          1.12 

LS8 

1.00 

1.08 

.86 

1  60 

1.32 

1.87 

1.30 

.17          1.14 

1.12,        1.19 

.79 

.66 

L04 

1.66 

.72 

.82 

.81 

.14          1.24 

.91  '        1.63 

.94 

1.26 

.98 

.68 

1.43 

1.40 

1.49 

.14          1.68 

1.86  1        1.40 

1.86 

1.25 

1.20 

1.07 

1.22 
1.76 
1.70 

1.42 

1.78 
1.80 

2.10 

1.60 

.85 

1.48 

1.63           1.80 

1.85 

1.66 

.90 

2.02 

1.06 

.96 

1.21 

1.82 

.86 

1.56 

1.62          1.30          1.40 

!          .45 

1.16          1.26 

1.00 

;     1.70 

1.85 

1.06 

.23 

— 86          1.26          1.80 

1 

.70 

1.85 

.65 

1.36 

1.00 
.92 
.62 

.41 

1.04 

1.01 

.49 

.29 

.92  '          .91  '          .50 

.66 
.20 

.94 



1 

.15 

.40 



1                 1 

.23 

1 

— 

— 

1 

I 

Total   heights. 

16. 18 

16.06 

16.38 

12.13 

16.30 

14.42 

14.81 

15.55 

1 

12.35 

13.  25 

12.05 

Measurements  of  growth  of  culms  of  Gigantochloa  levis  are 
given  in  Table  10.  This  species  sends  up  its  shoots  in  general 
later  than  do  Bamhusa  spinosa  and  Bambusa  vulgaris.  Measure- 
ments were  started  on  a  few  shoots  which  had  commenced  to 
develop  on  June  5,  but  only  one  of  these  shoots  reached  maturity 
and  then  produced  only  a  small  culm.  The  measurements  of 
this  individual  have  not  been  included  in  our  table  on  account 
of  the  small  size  attained.  In  general  the  shoots  did  not  com- 
mence to  develop  in   1915  until  July.     The  date  of  the  first 


30 


PHILIPPINE  BAMBOOS 


measurements  of  culms  given  in  Table  9  is  July  3.  Except  for 
the  later  development  of  the  culms,  Gigantochloa  levis  shows  the 
same  general  growth  phenomena  as  Bamhusa  spinosa  and  Bam' 
busa  vvlgm^is,  but  the  rates  of  growth,  according  to  our  tables, 
are  intermediate. 

Table  lO.-^rowth  of  culms  of  Gigantochloa  levis,  at  Division  of  Jnves- 
tigatioUf  Bureau  of  Forestry,  Los  Banos,  Laguna,  Philippine  Islandg. 
Data  from  report  by  Ranger  Oro, 


1 

Heiffht  in  meter*  at  first  meaeurement. 

.09 

.06 

.10 

.09 

.24 

.10 

.20 

.16 

.37 

Growth 

in  meters  during  successive 

I  weeks. 

.08 
.02 
.06 
.02 
.08 

.04 
.05 
.07 
.11 
.11 

*"""""""" 

1 

.14 

.06 
.07 
.20 

.08 
.11 
.10 

.12 
.16 
.82 

.01 
.03 
.01 

.83 

1         -18 
.30 

.88 

.01 

1.14 

.16 

.01 

.28 

.18 

.88 

.01 

.49 

.10 

L80 

.68 

.23 

.60 

.49 

1.21 

.01 

1.14 

.07 

2.04 

.92 

.27 

1.18 

.92 

1.58 

.01 

1.69 

.14 

1.57 

.68 

.64 

1.16 

1.06  1        1.19 

1 

.83 

1.00 

.26 

1.30 

1.29 

1.12 

1.22 

.98          1.48 

.22 

1.19 

.72 

1.16 

2.73 

1.11 

1  81 

1.63            .99 

.77 

1.81 

1.45 

.75 

1.88 

1.01 

1.55 

1.90  ;        2.28 

1.80 

1.85 

1.65 

1.41 

.87 

2.16 

1.97 

1.67  '        1.20 

1.90 

1.67 

2.35 

1.09 

1.76 

2.60 

1.66 

1.86  '        1.85 

2.70 

.99 

2.10 

.63 

1.49 

1.05 
1.11 

1.00 
.50 

1,45  ^          .92 
.90  !          .57 

2.00 
1.47 

.70 
.30 

L06 
1.20 

.78 

.33 

.94 

.30 

.50 

.22 

.92 

.96 

.60 

.20 
.16 

.16 

.50 

.20 





. 

_      .     . 



_ 

13.00 

13.96 

Toi 

tal  heiffh 

ts. 

13.36 

12.10 

1 

13.90 

13.56 

14.71 

12.49 

14.6<» 
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Table  10. — Growth  of  culms  of  Gigantochloa  levia,  etc. — Continued. 


.22 

Height  in  meters  at  first 

.23  '          .72            .24 

1 

measui 
.22 

*ement. 

.11 

1 

.21 

.81  1 

.]8 

Growth  in  meters  during:  successive  weeks. 

1 

1 

.«8! 
1.10 
1.68 
1.60 

' 

1 

1 

.09 

.02 

.08 

1 
|.. 

.13 

.19  , 
.10 

.33 

.74 

1 

.20 

1 

.67, 

.11 

.02 

.31 

.01 

.35 

2.18 

.09  1 

1.06 

.99 

.11 

.11 

.69 

.02 

1.16 

1.61, 

.02  1 

1 

1.41 

1.46 

.11 

.12 

1.31 

.13 

1.20 

.59, 

.86 

1.66 

1.66 

.27 

.21 

1.76 

.18 

1.90 

.50  , 

1.10 

1.38 

2.00 

.64 

.51 

1.55 

.60 

1.60 

2.09 

1.62  1 

1.50 

1.33 

1 

1.20 

1.20 

2.06 

1.17 

1.80 

1.20 

2.26  1 

1.90 

1.98 

1.17 

1.10 

1.98 

1.35 

1.96 

.93 

1.49' 

1.40 

2.36 

1.43 

2.27 

2.27 

2.00 

.77 

.12, 

2.03  , 

1.15 

1.34 

1.66 

2.03 

1.15 

2.00 

1.76 

• 

1.40 

.95 

.90 

1.49 

1.70    1 

1.20 
.78 
.27 

2.75 

1.86 

1.16 

.76 

.40 

1.86 
.88 
.26 

1.80 
.93 
.64 

.60 
.50 
.30 

.70 
.80 
.80 

1.80 

1.35 

.45 

1.20    , 

; 

1.20    , 

.78 

.18 

1 

1 

1 

1 

1 

1 

1 

■" r 

14.10 

15.24 

Total  heights 
15.00        13.67 

> 

1                                  1 

i 

15.10 

12.76 

1      15.90 

1 

1 

16.20 

11.90 

Osmaston  ^  found  that  Dendrocalamus  giganteits  at  Dehra 
Dun,  India,  began  to  develop  new  culms  toward  the  middle  of 
the  rainy  season  and  that  these  did  not  complete  their  growth 
until  two  months  after  the  rains  normally  ceased.  It  would 
appear  from  this  that  all  bamboos  do  not  behave  alike  in  respect 
to  their  season  of  growth. 


*  Osmaston,  B.   B.,  Rate  of  Growth  of  Bamboos,  Indian  Forester,  Vol. 
44    (1918),  page  52. 
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Ranger  Mabesa  has  made  counts  of  the  number  of  shoots 
produced  in  one  season  on  two  areas  of  Schizostachyum  In- 
mampao,  each  area  consisting  of  100  square  meters.  The  two 
areas  together  contained  340  canes  and  produced  35  shoots, 
or  10  per  cent  of  the  original  number.  All  canes  were  cut  from 
two  smaller-sized  plots  in  May,  1917,  and  the  number  of  new 
canes  counted  in  November,  1917.  These  two  plots  originally 
contained  221  canes.  After  the  clearing  they  sent  up  a  large 
number  of  shoots  about  the  size  of  a  lead  pencil  and  10  usable 
canes,  which  is  only  4.5  per  cent  of  the  original  number.  This 
would  indicate  that  it  requires  some  years  for  this  bamboo  to 
regain  its  original  density  when  once  completely  cut-over. 

COST  OF  HARVESTING  AND  PRICES 

Data  on  the  cost  of  harvesting  were  collected  during  the  year 
1916  on  the  College  of  Agriculture  farm  at  Los  Banos,  Laguna. 
One  man  was  employed  for  a  total  of  91  days,  during  which 
time  1,000  canes  of  Bambusa  spinosa  were  harvested,  an  average 
of  11  canes  per  day.  The  cost  of  labor  was  80  centavos  per  day, 
making  the  total  cost  of  harvesting  1,000  canes  72.80  pesos  or 
an  average  per  cane  of  7.28  centavos.  In  the  same  locality 
these  canes  sold  at  4  pesos  per  dozen. 

Bamboo  sold  in  Manila  is  floated  down  the  river  from  the 
country  behind  or  across  Manila  Bay.  In  Manila  the  present 
prices  for  canes  in  the  river  are:  First-class  canes,  32  pesos 
per  hundred;  second-class  canes,  27  pesos  per  hundred;  and 
third-class  canes,  from  18  to  20  pesos  per  hundred.  The  cost 
of  floating  bamboo  to  Manila  is  very  small,  as  rafts  containing 
large  numbers  of  canes  can  be  operated  by  a  very  few  men. 
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PLATE  III.     BAMBUSA  CORNUTA  MUNRO. 


PLATE   IV.     BAMBUSA   MERRILLII   GAMBLE.     TYPE   SPECIMEN. 


BAMBUSA  CORNUTA  MUNRO. 


PLATE   IV.     BAMBUSA   MERRILLII   GAMBLE.     TYPE   SPECIMEN. 


SPINOSA  ROXB. 


PLATE  VI.     BAMBUSA  SPINOSA   ROXB. 


PLATE  Vtll.     BAMBU8A  VULGARIS  SCHRAO. 


MBUSA   VULGARIS  SCHRAO. 


BAMBU3A  VULGARIS  SCHRAD. 


PLATE  XI.     CEPHALOSTACHVUM   MINDORENSE   QAMBLE.     COTVPE  SPECIMEN. 


DENDROCALAMUS  MERRILLIANUS  ELM. 


PLATE  XIII.     DENDR0CALAMU3   MERRILUANUS   ELM.     COTYPE   SPECIUEH. 


PLATE  XtV.     DINOCHLOA  CILIATA  KURZ. 


PLATE  XV.     DINOCHLOA  ELMERI  GAMBLE. 


PLATE  XVI.     DINOCHLOA  LU9OHIAE  (MUNRO)  N 


DINOCHLOA  PUBIRAMEA   QAMBLE.     TYPE  SPECIMEN. 


PLATE  XVIII.     DINOCHLOA  SCANDENS  0.  KUNTZE. 


OIGANTOCHLOA.  LEVIS   (BLANCO)   UERR. 


PHILrPPfNENSIS  QAMBLE.     i 


SCHIZ05TACHYUM  BRACHYCLADUM   KURZ. 


SCHIZOSTACHYUM   DIELSIANUM    (PILOER)    MERR. 


PLATE  XXIII.     8CHI 


PLATE  XXIV.     SCHIZ08TACHYUM   DIFFU8UM    (BLANCO)   MERR. 


SCHIZOSTACHYUM   FEHIXd   GAMBLE.     COTYPE  SPECIMEN. 


HIRTIFLQRUM  HACK.     COTYPE  SPECIMEN. 


PLATE  XXVII.     3CHIZ08TACHYUM  LIMA   (BLANCO)   MERR. 


PLATE  XXVIII.     SCHIZ05TACHYUM  LUMAMPAO  (BLANCO)   k 


SCHIZOSTACHYUM  LUZONIC 


PLATE  XXXI.     SCHIZOSTACHYUM   PALAWANENSE  GAMBLE.     TYPE   SPECIMEN. 


PLATE  XXXH.     3CHIZ0STACHYUM   TEXTORIUM    (BLANCO)    MERR. 


PLATE   XXXIII.     SCHIZOSTACHrUM    TOPPtNQII   GAMBLE.     COTYPE   SPECIMEN. 
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PHILIPPINE  FOREST  PRODUCTS  AS  SOURCES  J)F 

PAPER  PULP 
By  William  H.  Brown  and  Arthur  F.  Fischer 

INTRODUCTION 

The  increasing  difficulty  of  obtaining  wood  pulp  for  paper 
has  led  to  the  examination  of  a'great  variety  of  substances  to 
be  used  as  substitutes.  The  possibilities  for  paper  pulp  in  the 
Philippines  have  been  investigated  by  Richmond  and  reported 
on  in  a  series  of  articles  in  the  Philippine  Journal  of  Science.* 

Since  Richmond's  articles  appeared  very  little  information  has 
been  obtained  concerning  paper,  except  in  regard  to  supply  and 
yield  of  materials.  The  Philippines  offer  a  particularly  favor- 
able site  for  the  establishment  of  a  paper  industry,  as  raw 
material  of  good  quality  and  at  cheap  prices  is  available.  There 
is  moreover  a  very  considerable  local  market  in  addition  to  that 
which  can  be  obtained  by  export.  The  Philippine  Legislature 
has  passed  a  law  guaranteeing  for  a  paper  plant  an  interest  of 
four  per  cent  per  annum  for  three  or  six  years.  The  local  de- 
mand is  considerable,  as  can  be  seen  from  the  fact  that  during  the 
year  1917  paper  and  paper  products  to  the  value  of  3,778,373 
pesos  were  imported  into  the  islands.  In  Manila  alone  there 
are  eleven  daily  and  eight  weekly  papers,  besides  numerous 
monthlies  and  quarterlies.  Richmond  has  shown  that  there  is 
not  only  a  considerable  amount  of  material  for  paper  pulp  to 
be  derived  from  forest  products,  but  that  besides  there  are  other 
very  considerable  sources.  In  the  Philippines,  clothes  are  made 
largely  from  cotton  which  is  not  mixed  with  wool,  and  by  far 
the  largest  part  of  this  cotton  is  white,  so  that  cotton  rags  offer 
considerable  possibilities  for  the  manufacture  of  paper.  Among 
the  agricultural  products  may  be  mentioned  abaca  (Manila  hemp) 
waste,  banana  fiber,  sisal,  and  maguey  waste.  In  the  process  of 
stripping  commercial  fiber  from  abaca  as  much  or  more  waste 
fiber  is  left  in  the  stalk  than  is  extracted.  Richmond  has  found 
that  this  material  makes  an  excellent  paper.  The  abundance  of 
this  waste  is  shown  by  the  fact  that  171,148  metric  tons  of  abaca 

*  Richmond,  G.  F.,  Philippine  fibers  and  fibrous  substances :  Their  suit- 
ability for  paper-making,  Philippine  Journal  of  Science,  Vol.  I,  p*  433; 
Part  II,  Vol.  I,  p.  1075;  Part  III,  Section  A,  Vol.  II,  p.  81. 

Philippine  fibers  and  fibrous  substances:  Their  suitability  for  paper- 
making,  Philippine  Journal  of  Science,  Section  A,  Vol.  V  (1910),  p.  233. 
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were  exported  from  the  Philippine  Islands  during  the  past  year. 
The  growing  of  sisal  and  maguey  is  increasing  rapidly  and  these 
sources  should  soon  offer  considerable  material  for  paper.  Rich- 
mond has  also  shown  that  banana  fiber  makes  an  excellent  paper. 
He  calculated  that  33,913  hectares  in  the  Philippines  were  used 
for  raising  bananas.  When  a  banana  stalk  once  bears  fruit,  the 
stalk  is  then  cut  down  and  usually  allowed  to  decay  so  that  this 
possible  source  of  paper  pulp  is  now  entirely  wasted,  except 
when  used  for  food  for  stock.  Besides  the  cultivated  bananas 
there  are  large  tracts  of  wild  bananas  in  the  Philippines. 

Among  the  forest  products  which  offer  immediate  prospects 
for  paper  pulp  are  three  plants :  one  a  bamboo  {Schizostachyum 
lumampao)  and  two  grasses,  cogon  {Imperata  exaUata)  and  ta- 
lahib  (Saccharum  spontaneum) .  The  other  sources  will  be 
mentioned  later. 

BAMBOO  FOR  PAPER 

Perhaps  the  most  promising  source  for  paper  material  is 
offered  by  the  moderate  sized  thin-walled  bamboo,  Schizosta^ 
chyum  lumampao.  For  a  description  of  this  plant  and  its  pro- 
duction, see  Bulletin  15,  on  bamboos. 

As  is  well-known  bamboo  has  long  been  used  for  making  paper 
in  China.  In  fact,  it  is  the  chief  material  in  use  for  this  purpose 
in  that  country.  Various  species  of  bamboo  in  other  countries 
have  also  been  made  into  good  paper  as  will  be  seen  by  referring 
to  Richmond's  articles. 

The  following  excerpt  communicated  by  Consul  Henry  D. 
Baker,  of  Trinidad,  British  West  Indies,  in  the  United  States 
Commerce  Reports  No.  57  of  March  9,  1918,  shows  how  favor- 
ably bamboo  is  considered  as  a  paper  material. 

The  publishing  house  of  Thomas  Nelson  &  Sons,  of  Edinburgh,  Scotland, 
has  an  important  project  under  way  for  manufacturing  paper  from  bamboo 
in  Trinidad.  About  1,000  acres  of  land  near  St.  Joseph  (7  miles  from  the 
capital  at  Port  of  Spain)  have  been  planted  in  bamboo,  and  a  concession 
has  been  obtained  giving  the  firm  the  right  to  cut  bamboo  from  the  Govern- 
ment forests. 

It  appears  that  Thomas  Nelson  &  Sons,  foreseeing  a  paper  famine 
throughout  the  world  within  the  next  few  years,  have  been  giving  very 
serious  consideration  to  the  problem  of  providing  adequate  paper  reserves 
for  themselves  for  the  future;  and  although  realizing  that  paper  can  be 
manufactured  from  any  vegetable  material  containing  cellulose,  neverthe- 
less, it  seemed  to  them  that  bamboo  was  most  suitable  for  the  purpose- 
They  selected  Trinidad  for  their  bamboo-paper  project,  as  the  bamboo 
grows  here  very  quickly,  having  sufficient  development  within  three  or 
four  years  for  making  paper.  Moreover,  Trinidad  is  within  a  reasonably 
short  distance  by  sea  from  Edinburgh,  being,  of  course,  much  nearer  to 
their  headquarters  than  are  the  bamboo  forests  of  Asia. 
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Raitt  *  in  discussing  the  paper  sources  in  India  describes 
bamboo  as  an  excellent  paper  material. 

As  has  been  shown  in  Bulletin  15,  dealing  with  bamboo, 
Schizostachyum  lumampao  covers  extensive,  accessible  areas  in 
the  Philippines.  A  combination  of  the  data  given  in  Bulletin  15 
for  this  bamboo  and  Richmond's  figures  for  yield  of  pulp  will 
enable  us  to  form  an  estimate  of  the  amount  of  pulp  that  can  be 
secured  from  a  given  area.  In  the  discussion  of  this  species, 
it  was  shown  that  an  average  hectare  of  Schizostachyum  lumrnn^ 
pao  contains  approximately  9,000  canes.  Richmond  found  that 
an  average  green  stem  weighed  7.2  kilograms ;  an  air-dried  stem, 
4  kilograms;  and  an  air-dried  one  without  the  nodes,  3.75  kilo- 
grams. Using  this  last  figure  it  will  be  seen  that  there  would  be 
33.75  metric  tons  of  dried  material  per  hectare.  Richmond  cal- 
culated that  2  metric  tons  of  dried  material  would  give  about  1 
short  ton  of  pulp.  A  hectare  should  therefore  produce  about 
17  tons  of  pulp. 

No  exact  figures  concerning  the  cost  of  collection  of  Schizos- 
tachyum lumampao  can  be  given.  It  is  sold  in  Orani,  Bataan 
Province,  at  from  8  to  12  pesos  per  thousand  stems.  Richmond 
calculated  that  a  thousand  canes  could  be  cut  and  transported 
a  distance  of  1  to.  2  kilometers  at  a  cost  of  between  6.33  to  8.16 
pesos.  All  of  these  figures  apply,  of  course,  only  to  the  crude, 
primitive  method  at  present  employed  in  collecting  this  material. 
However,  even  at  a  price  of  10  pesos  per  thousand  stems,  the 
material  for  a  ton  of  pulp  would  cost  only  2.50  pesos. 

Concerning  the  preparation  of  paper  pulp  by  the  soda  process 
from  Schizostachyum  lumampao,  we  may  quote  the  following 
from  Richmond: 

It  was  found  as  the  result  of  repeated  trials  with  caustic  soda  liquors 
under  varying  conditions  of  strength,  pressure  and  duration  of  cooking, 
that  bamboo  chips  prepared  as  outlined  above  invariably  yielded  43  to  45 
per  cent  of  air-dry,  unbleached  fiber  under  the  following  conditions: 

(a)  Upright  cylindrical  stationary  digestors. 

(b)  Direct  live-steam  heat. 

(c)  Fifteen  to  20  per  cent  of  76  per  cent  caustic  soda  calculated  on  the 
air-dry  weight  of  the  raw  material. 

(d)  A  duration  of  cooking  of  four  to  six  hours. 

(e)  A  maximum  temperature  of  160°  C.  (320°  F.)  corresponding  to  a 
steam  pressure  of  45  kilos  (90  pounds). 

Fiber  thus  prepared  bleached  to  a  splendid  white  with  12  to  15  per 
cent  of  bleaching  powder.  The  fiber  was  strong,  of  good  felting  capacity, 
and  it  made  a  more  bulky  sheet  than  wood  pulp.  Bamboo  fibers  average 
2.5  to  3  millimeters  in  length,  so  that  they  are  somewhat  longer  and 
materially  narrower  than  spruce  fibers. 


*  Raitt,  Wm.,  New  fibers  for  paper,  The  Indian  Forester,  Vol.  36  (1910), 
p.  34. 
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That  bamboo  is  readily  resolved  by  the  soda  process  of  treatment  to  a 
fiber  which  is  easily  blended  has  been  proved  beyond  doubt,  and  further 
experiment  in  this  direction  is  scarcely  necessary.  The  fiber  possesses 
the  requisite  length,  strength,  and  felting  capacity  to  meet  the  paper 
maker's  demands,  and  the  quantity  of  resistant  cellulose  per  unit  weight 
of  the  raw  material  is  sufficient  to  warrant  its  extraction. 

The  following  quotations  also  from  Richmond  give  informa- 
tion concerning  the  sulphite  process  on  Schizostachyum  lu- 
mampao : 

Bamboo  chips  prepared  as  described  above,  in  lengths  varying  from 
1.270  to  2.540  centimeters,  but  uncrushed,  were  well  screened  from  dust 
and  dirt  and  packed  into  a  stationary,  upright,  lead-lined  digester  and 
heated  with  direct  fire  in  the  presence  of  sulphite  liquors  of  different 
concentration  and  under  varying  conditions  of  temperature  and  time. 
Thirty-seven  separate  digestions  were  made,  but  in  no  instance  was  I 
able  to  produce  from  bamboo  a  pulp  easy  to  bleach  with  bleaching  powder, 
the  universal  bleaching  agent  employed  in  the  industry  at  the  present 
time. 

The  process  yields  fully  50  per  cent  of  unbleached  pulp  and  with  a 
much  lower  sulphur  consumption  than  is  required  in  conunercial  practice 
for  wood.  Well  prepared,  but  uncrushed  chips  pulped  readily  with  liquors 
of  ordinary  strength  in  six  to  eight  hours,  but  the  unbleached  fiber  was  not 
as  light  in  color  as  sulphite  spruce  and  could  only  be  used  in  the 
unbleached  condition  for  wrappings,  tags,  etc.,  where  strength,  rather 
than  color,  is  the  important  consideration.  It  is  needless  to  say  that 
I  varied  all  the  conditions  of  the  treatments  in  every  conceivable  manner 
with  the  main  point  in  view  of  producing  a  pulp  which  would  bleach 
readily,  and  with  a  reasonable  consumption  of  bleaching  agent,  but  with- 
out success.  If  bamboo  pulp  were  most  suited  for  use  in  an  unbleached 
state,  then  the  sulphite  process  should  be  adopted  by  all  means,  but  the 
material  is  not  sufficiently  light  in  color  to  be  mixed  with  mechanical 
wood  pulp  in  preparing  news  print  paper,  besides  it  is  too  g^od  a  fiber 
for  the  latter  or  for  wrappings,  for  which  it  is  entirely  suited  so  far  as 
color  is  concerned.  In  my  opinion,  bamboo  fiber  is  eminently  fitted  for 
paper  for  books  and  for  certain  grades  of  writing  and  lithographic  papers, 
either  alone  or  when  blended  with  rag  or  sulphite  wood  pulp. 

A  few  data  selected  from  the  more  successful  sulphite  experiments  are 
given:  [Table  I.] 

Table  I. 


Compoeition  of  the  liquor. 


'  Experiment 
No. 


1 
2 
8 
4 


Lime. 


Total 
acid. 


Com- 
bined 
acid. 


Free 
acid. 


Conditions  of  time 
and  temperature. 


Time 

to 
reach 
maxi- 
mum. 


1.17 
1.28  ' 
1.09 
1.12 


8.87 
4.63 
3.39 
8.71 


1.84 
1.47 
1.26 
1.28 


2.62 
8.04 
2.14 
2.43 


3i 
8 
4 
3 


Total 
time. 


Maxi- 
mum 
tem- 
pera- 
ture. 


Per  ct.  Per  ci.Ver  ct.Per  ct.    Hrs.  '    Hrn. 


7 
9 
8 


'8 


.o  a 

o 
2 


e 

9 


n 


"3  . 

s^ 

9 
09 


'C.     Per  cVPer  ct 
146       62.4     80 
160  '    60.2  I  27.6 
146  ;    60      j  24.12  I  240.0 
146       61        28.6    :  223.6 


Color. 


t 
Met' 

TtC. 

t      ^*     I 

i  149.6  '  Poor  white. 
;  240.0  Do. 


Do. 
Do. 
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It  will  be  noted  that  from  24  to  30  per  cent  of  bleaching  powder  was 
required  to  produce  at  best  a  poor  white,  that  is,  12  to  15  kilos  of  bleach- 
ing powder  of  the  standard  strength  (35  per  cent  available  chlorine)  are 
required  for  50  kilos  of  unbleached  pulp.  This  consumption  is  excessive, 
and  it  forms  the  greatest  objection  to  placing  bamboo  pulp  prepared  in 
this  way  on  the  market.  .  . 

Aside  from  the  poor  bleaching  properties  of  bamboo  sulphite  fiber 
prepared  under  the  above  conditions,  there  are  other  factors,  both  local 
and  general,  which  tend  to  preclude  the  use  of  the  sulphite  process  of 
treating  bamboo  at  the  present  time. 

1.  Bamboo  fibers  appears  better  suited  for  book  printing  and  lithographic 
papers  than  for  wrapping  or  news  printing  paper.  This  being  the  case, 
bulk,  softness,  and  opacity,  which  are  the  chief  features  of  soda  fiber, 
are  what  is  desired.  .  . 

2.  It  is  undoubtedly  true  that  the  sulphite  process  costs  less  than  the 
other  for  chemicals.  Sulphur,  at  present  quotations,  can  be  converted 
into  sulphite  liquor  and  thrown  away  after  use  at  less  expense  than  the 
cost  of  soda  actually  consumed  plus  the  cost  of  its  recovery.  However, 
the  local  supplies  of  limestone  are  better  adapted  for  making  soda  than 
sulphite  liquor.  .  . 

The  other  chemicals,  sulphur  on  the  one  hand  and  soda  on  the  other, 
used  in  the  two  processes,  are  not  produced  locally,  hence  would  have  to 
be  imported  from  the  most  favorable  foreign  source. 

Richmond  also  investigated  Banibvsa  spinosa  as  a  source  for 
paper  pulp,  and  found  that  this  species  gave  a  smaller  yield  of 
cellulose  than  Schizostachyum  lumampao  and  required  an  exces- 
sive amount  of  bleach  (20  to  25  per  cent)  to  produce  at  best  a 
poor  white. 

GRASS  FOR  PAPER 

Indications  are  that  approximately  the  whole  Archipelago  was 
originally  covered  with  forest.  However,  a  shifting  system  of 
cultivation  has  reduced  large  parts  of  forested  areas  to  waste 
grassland  until  at  the  present  time  about  40  per  cent  of  the  total 
land  surface  of  the  Archipelago  is  covered  by  grass,  particularly 
the  two  species,  cogon  {Imperata  exaltata)  and  talahib  {Sac- 
charum  spontaneum).  These  grasslands  originated  in  the 
following  manner.  When  a  forest  is  clear  cut  and  cultivated 
by  primitive  methods,  grass  and  weeds  invade  the  area.  In 
order  to  remove  these,  it  is  a  common  practice  to  cut  all  plants 
and  bum.  This  effectually  kills  the  tree  seedlings  and  shrubs, 
but  does  not  harm  the  grass,  which  grows  from  strong  under- 
ground stems.  The  result  of  several  such  fires  is  that  the  land 
is  left  in  the  possession  of  the  grass,  which  is  hard  to  eradicate 
by  primitive  methods  of  cultivation.  Grass  areas  once  estab- 
lished are  usually  burned  over  every  dry  season  and  so  remain 
almost  indefinitely  in  grass.  If  these  grasses  were  cut  for  paper- 
pulp  manufacture  the  cutting  would  have  much  the  same  effect 
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as  fire  in  keeping  out  other  vegetation.  Burning  or  cutting 
these  grasses  seems  to  have  no  injurious  effect  on  the  stand  but 
rather  causes  an  increase  in  the  rate  of  growth.  From  the  fore- 
going, it  will  be  seen  that  abundant  grass  areas  can  be  found 
for  the  production  of  tremendous  quantities  of  raw  material. 

Richmond  has  investigated  both  cogon  and  talahib  as  sources 
of  paper  pulp  and  concluded  that  both  species  would  make  an 
excellent  paper. 

Cogon  is  a  rank-growing,  sod-forming  grass  about  1.5  meters 
in  height.  The  study  of  cogon  was  carried  on  in  connection 
with  esparto  grass,  which  has  long  been  in  use  for  the  manu- 
facture of  paper.  Comparative  analyses  of  these  two  species 
are  given  in  Table  II.  Table  III  indicates  the  yield  of  paper 
cellulose  to  be  expected  under  factory  conditions,  and  the  treat- 
ment and  amount  of  soda  necesary  to  produce  a  well-boiled 
paper.  All  four  of  the  pulps  produced  by  the  experiments  in 
Table  III  were  light  gray,  clear,  and  appear  to  be  well  reduced. 
An  investigation  of  cogon  also  showed  that  no  preliminary  treat- 
ment was  necessary,  but  that  after  being  dried  and  hand  picked 
or  machine  cleaned,  it  was  ready  for  immediate  digestion. 


Table  II. — Analysis  of  cogon  and  esparto  grass* 

Ash,  alkaline  hydrolysis,  and  cellulose  calculated  on  dry  material. 


■ 

Coson 
fcrass. 

Per  cent. 
9.S2 

Esparto 
1    gnMM 

(Spa- 
nish). 

Moisture 

Ftrrtnt. 

8.68 

Ash .- 

4.68          S.71 

Hydrolysis  (•) 

25.77  !      W.76 

Hydrolysis  (b) 

40.00  '      37.16 

Cellulose 

60.11        fiK-lC 

i 

Chemical  composition  of  cogon  and  esparto  frr&as. 

1 

•  Coflron. 

Esparto. 

Cellulose , 

._  _                                      .        

Ber  cent. 
4«.e8 

PeroenL 
46.25 

Fat  and  wax -.     _                           

1.16 

2.07 

Aqueous  extract 

10.80 

10.  U 

PectouB  substances . . 

26             26.39 

Water 

* 

11.  S8 

9.S8 

Ash 

._    .       

4.08          3.72 

.  "  Figures  from   Richmond.  G.   F..  PhUivPine  Journal  of  Science.  Vol.   1    (1906).  d.  466. 
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Table  III. — Experiments  on  cogon  grass,  showing  amount  of  caustic  soda 

used  and  yield  of  pulp,* 


Percentagre  of — 


Exper- 
iment 1. 


Soda  liquor 

Caustic  calculated  on  weight  of  material. 
Yield  of  pulp 


2 
10 
47.84 


Exper-      Exper- 
iment 2.  ,  imentS. 


2.4 
12 
46.5 


2.5 
12 
45.42 


Exper- 
iment 4. 


3 
16 
44.25 


■  Figures  from  Richmond,  G.  F.,  Philippine  Journal  of  Science,  Vol.  1    (1906)    p.  468. 

Talahib  is  a  taller  grass  than  cogon  and  frequently  reaches 
a  height  of  more  than  3  meters.  It  is  a  bunch  grass  and  usually 
occurs  in  moister  situations  than  cogon  and  forms  denser 
stands. 


Table  IV. — Analysis  of  talahib  grass." 

Moisture 
Ash 

Hydrolysis  (a) 
Hydrolysis  (b) 
Cellulose 


10.23 
5.46 
27.44 
40.53 
53.90 


"  FiRures  from  Richmond,  G.  F..  PkiUppine  Journal  of  Science,  Vol.  1    (1906),  p.  468. 

In  Table  IV,  from  Richmond's  publication,  is  shown  the 
percentage  of  cellulose  obtained  from  this  species.  The  pulp 
bleached  to  a  good  white  with  only  2.3  per  cent  loss  in  weight 
by  the  use  of  5.7  per  cent  of  bleaching  powder  calculated  on  the 
original  weight  of  the  material  digested. 

Raitt  *  says  that  Saccharum  sara  of  India  yields  an  excellent, 
easily  bleached  paper  similar  to  that  of  wheat  straw. 

MISCELLANEOUS  PRODUCTS 

Several  species  of  palms,  including  rattans,  nipa,  buri,  and  co- 
conut, are  widely  distributed  throughout  the  Archipelago  and 
contribute  to  the  local  demands  of  the  people  for  food  and 
shelter.  A  discussion  of  their  distribution  will  be  given  in  a 
bulletin  on  palms.  The  fibrous  products  of  some  of  these  palms 
might  offer  a  considerable  source  for  paper.  Richmond  *  made 
unbleached  paper  from  buri  palm  rope  and  found  it  to  be  strong 
and  fairly  free  from  shive. 

The  bark  of  Wikstroemia  ovata,   W,  Indica,   W.  meyeriana 

*  Raitt,  Wm.,  New  fibers  for  paper.     The  Indian  Forester,  Vol.  36  (1910), 

p.  34. 

*  Richmond,  G.  F.,  Philippine  Journal  of  Science,  Vol.  I,  p.  1084. 
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and  other  species  of  the  same  genus  is  collected  in  considerable 
quantities  and  exported  to  Japan  where  it  is  said  to  be  used  for 
the  manufacture  of  bank  notes  and  other  strong  papers.  This 
plant  is  a  small  bush  which  is  scattered  in  thickets  throughout 
the  Philippines.  Most  of  the  bark  collected  comes  from  the  vi- 
cinity of  Mount  Mayon  and  from  Mindanao. 

In  the  Philippine  Islands  there  are  large  numbers  of  plants 
with  strong  bast  fibers.  Some  of  these  might  be  useful  for 
high-grade  paper  or  for  strengthening  paper  made  from  weaker 
material.     These  barks  will  be  discussed  in  a  later  bulletin. 

In  Table  V,  are  given  the  dimensions  of  the  ultimate  fibers  of 
some  of  the  plants  previously  discussed. 


Table  V. — Dimenauma  of  the  ultimate  fibers  of  some  Philippine  fiber  plants. 

[Taken  by  Dr.  E.  B.  Copeland.     All  measurements  in  millimeters.] 


Diameter. 

Lenfirth. 

-,    

- 

- 

Name. 

Total. 

Maxi- 

Lumen. 

MmxI- 

Aver- 

Mini- 

BAaxi- 

Aver- 

Mini- 

Aver-     Mini- 

Abaci  (ilftuia  textilis)  . 

mum. 

age. 

mum. 
2.45 

mum. 
0.021 

asre. 
0.017 

mum. 

mum. 
0.009 

age,      mum. 

6.00 

8.98 

0.0066    

Plantain  (Muaa  sapi- 

' 

entum  var.  paradi- 

fiiaca)  

7.30 

5.49 

4.16 

.026 

.020 

0.018 

.016 

.0106  0.007 

Macruey  (Agave    can- 

tula) 

4.93 

2.88 

1.00 

.026 

.018 

.006 

.013 

.007      .004 

CofiTon  fptLSsUmperaia 

L 

exaltata) 

1.82 

0.99 

0.46 

.021 

.011 

.006 

.013 

.0044     .001 

Talahib  grrass  (SoccAa- 

1 

rum  Rpontaneum) . . 

2.82 

1.69 

0.80 

.020 

.016 

.012 

.010 

.0043 

.1116 

Bamboo  (Bamhusa  blu- 

1 

meana)  .    .   

1.81 

.0075 

Dwarf  bamboo  (Bam- 



biiaa  lumampax))  ... 

4.10 

2.57 

1.20 

.028 

.0166 

.006 

.025 

.018 

.001      , 

Rice  straw  {Oryza  sa- 

1 

liva)  

0.88 

.0025 

1 

1    Buri     palm   {Corypha 

\ 

elata) 

2.80 

2.11 

1.10 

.016 

.013 

.010 

.007 

.0084 

.008 

1 

As  far  as  we  now  know,  the  Philippine  forests  in  general  do 
not  offer  particular  favorable  conditions  for  the  gathering  of 
pulp  material.  This  is  due  to  the  fact  that  the  composition  of 
the  forests  is  very  complex.  On  one-quarter  of  a  hectare  of 
virgin  forest  on  Mount  Maquiling  there  were  92  different  tree 
species.  In  an  over-cut  area  of  the  same  size  there  were  129 
different  species.     However,  conditions  are  not  always  as  un- 
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favorable  as  these  figures  would  indicate,  as  frequently  the  bulk 
of  the  timber  is  comprised  in  only  a  few  species,  these  species 
being  usually  of  the  same  family.  In  some  forests  the  compo- 
sition is  probably  uniform  enough  and  the  volume  of  timber 
sufficient  for  pulpwood  to  be  collected  economically.  How- 
ever, the  wood  in  these  forests  commands  such  a  price  that 
it  is  doubtful  if  it  would  be  profitable  to  use  the  wood  for  paper 
pulp.  The  most  feasible  means  of  producing  pulp  from  wood 
would  probably  be  in  connection  with  large  sawmill  units  in 
using  the  waste  for  pulp.  In  large  forests  there  is  always  a 
considerable  proportion  of  defective  timber  and  besides  in  the 
operations  of  cutting  there  is  always  a  large  amount  of  waste 
produced.  Trees  which  do  not  produce  commercial  lumber 
could,  moreover,  be  cut  and  taken  in  at  the  same  time  as  other 
logs.  Richmond  *  has  investigated  several  species  of  trees  as 
a  source  of  paper  pulp.  His  figures  on  lauan,  palosapis,  and 
kupang  are  interesting,  as  these  trees  occur  in  large  numbers. 
The  first  two  form  dense  stands  and  produce  a  large  part  of 
the  lumber  cut  in  the  Philippines.  Palosapis  and  lauan  are  very 
similar  in  structure  to  other  Philippine  woods  which  occur  in 
large  quantities.  The  length  of  the  ultimate  fibers  of  these 
woods  is  given  in  Table  VI.  The  figures  in  this  table  are  taken 
from  a  longer  table  by  Dr.  F.  W.  Foxworthy.  The  approximate 
analyses  of  these  woods  is  given  in  Table  VII,  taken  from  Rich- 
mond. In  Table  VIII,  are  given  data  on  experiments  with  the 
soda  process  on  lauan,  palosapis,  and  kupang;  and  in  Table  IX, 
are  data  on  the  sulphite  process. 

Table  VL — Dimensions  of  the  ultimate  fibers  of  some  Philippine  woods. 

[Fifirures  from  table  by  Dr.  F.  W.  Foxworthy.] 


Name. 


Lensrth. 


I  Maxi- 
'  mum. 


mm. 
Lauan  iPentxicme  con- 

torta) 2.28 

Palosapis  iAnisoptera  \ 

thurifera) !      2.62 

KupansT    {Parkia    ja- 

vaniea) I      1.80 


Aver- 

Mini- 

afire. 

mum. 

mw. 

mm. 

1.94 

1.13 

1.92 

1.16 

1.16 

0.86 

- 

Diam 

eter. 

Total. 

Maxi- 

Aver- 

Mini- 

Maxi- 

mum. 

aare. 

mum,     mum. 

I 

m.m. 

mtn. 

1 

0.026 

0.022 

0.017     0.017 

0.080 

0.028 

0.019     0.0092 

0.038 

0.029 

0.021 

0.026 

Lumen. 


Aver- 
age. 


mm. 


Mini- 
mum. 


mm. 


0.014     0.009 

0.0058  0.0081 

I 
0.020     0.014 


*  G.   F.   Richmond,  Philippine  Journal  of  Science,   Section   A,   Vol.   II, 
1907,  p.  81. 
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Table  VII. — Proximate  analyses  of  Philippine  woods. 

[Data  from  Richmond.] 


Kind  of  wood. 


Water. 


i  Per  cent, 

Lauan 11.28 

Palosapis i        11.60 

Eupanff 18.88 

10.41 


Aqueous 
extract. 


Alcohol 

ether 

extract. 


Per  cent. 
2.72 
1.20 
1.17 
0.60 


Cel- 
lulose. 


Incrust- 

ins: 
matter 


Aah. 


Per  cent. 
61.71 
66.73 
60.56 
49.91 


Per  ceut.   Per  cent. 


19.57  I 
28.24 
19.41 
83.87  I 


0.89 
0.83 
2.08 
0.99 


Table  VIII. — Experiments  with  soda  process  on  Philippine  woods. 

[Data  from  Richmond.] 


Experiment  No. 

Lauan: 

1 

Caustic 
soda 
solu- 
tion. 

Caustic 

soda 
calcul- 
ated on 
welsrht 
of  ma- 
terial. 

P.  ct. 

Dura- 
tion of 
difires- 
tion. 

Pres- 
sures 
carried. 

Yield  a 

Un- 
bleach- 
ed. 

f  pulp. 

Bleach- 
ed. 

P.  et. 

1 
Bleach- 
ing 
powder 

con- 
sumed. 

1 
P.  ct.   , 

Lonof 
weirht 

in 

bleu^- 

inc. 

P,et. 
10 

Hrs. 

9 

11 

6 

10 

10 

8 
10 
8 
8 
8 

5-6 
10 
6 
6 

AtmoS' 
pheres. 

6 

6 

6  (7J) 

6-8 

6-8 

7 

6 

7 

6-8 

6-8 

5 
6-7 
6-7 
6-7 

P.  ct. 
40.9 
42.87 
46.2 
45.28 
48.6 

4L91 

48.71 

44.97 

48.4 

60.4 

88.5 
41.86 
42.6 
44 

P.  et. 

2 

7.5  22.5 
6             20 
8.76        16 

8.6  1      12.B 

40 
40.8 

17.1 

6.69 

8 

18.8     10.8 

4 

6 

-"-" ---- 

1 

Kupanir: 

1 

7.6 

6 

4.7 

26 
20 
20 

.... ---. 

2 

40.8 
40.2 

16.5 
18.4 

7.8 

8 

10.  S 

4 

6 - 

8.76  I      16 

8.6 

10 

12.5 
22 

1'     '      1 

Palosapis: 

1 _- 

2« 

1 

! 

6.26  ;      20 

40.7 

41 

4L19 

9.9  '     2.74    1 

3b 

5 

4 

20 
17.6 

12 
15.4 

S.S8 

4 

2.81 

"  Good  white  color. 


b  Yellowish  color. 
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Table  IX. — Experiments  with  sulphite  process  on  Philippine  woods. 

[Data  from  Richmond.] 


Kind  of  wood  and 
experiment  No. 


Lauan: 

1 

2 

3 

Palosapis: 

1 

2 

8 

Kupancr: 

1 

2 

8 


Composition  of 
liquor. 


Duration  of  , 
diflrestion.    ' 


Total 
SO2. 


Com- 
bined 
SO2. 


I  P.  et. 
I    3.6 
'    8.6 
'    3.76 


P.  ct. 
1.6 
1.2 
1.78 


Avail- 
able 
SO2. 


'  Time 
I      to 
'  reach 
maxi- 
mum 
tem- 
pera- 
ture. 


P.  et. 
2.0 
2.3 
1.97 


3.62 

1.68 

1.89 

3.46 

1.35 

2.10 

3.75 

1.78 

1.97 

3.6 

1.2 

2.4 

3 

8.76 

1.78 

1.97 

Hrs. 
4 

&i 
4i 

4i 
5i 
4i 

4 
4 

4i 


Total 
time. 


Hrs. 
12 
11 
11 

9 
11 
11 

10 
16 
II 


Maxi- 
mum 
tem- 
pera- 
ture 
carried. 

Yield  of  pulp* 

1 

ed.         *°- 

Bleach- 

inif 
powder 

con- 
sumed. 

Screen- 
inga. 

1 

160 

P.  et. 
42.2 

1 

P.  ct.  1  P.  et. 

\ 

P.  et. 

1.8 

1.75 

160      44.4 
156      46 

48.3 

13.4 

164 

47.27 
44.76 
46 

40.76 

49.4 

47 

160 
166 

42.86 

14 

--- 

1.4 

146-166 
160 

43.2 

8.61 

3.0 

155 

0.0 
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PREFACE 

This  bulletin  is  the  third  in  a  series  dealing  with  minor  forest 
products.  Although  the  mangrove  swamps  produce  valuable 
woods,  they  have  been  included  in  this  series  on  account  of  the 
fact  that  they  are  utilized  more  for  their  minor  forest  products 
than  for  timber.  The  principal  minor  forest  products  derived 
from  them  are  firewoods,  tanbarks,  dye  barks,  and  the  various 
products  of  the  nipa  palm,  including  thatching  material  and 
alcohol.  The  nipa  palm  is  also  a  promising  commercial  source 
of  sugar.  Besides  the  products  just  mentioned,  there  are  a 
number  of  other  minor  ones  which  will  be  discussed  in  the  text. 

The  mangrove  swamps  constitute  a  very  valuable  asset  to  the 
Philippine  Islands  and,  if  properly  managed,  will  prove  to  be  a 
permanent  source  of  considerable  income  both  to  the  people  and 
the  Government.  This  bulletin  is  presented  in  the  hope  that 
it  will  aid  in  giving  a  better  understanding  of  the  swamps,  their 
commercial  possibilities,  and  the  methods  of  their  utilization. 

In  preparing  this  bulletin  we  have  made  use  of  records  in 
the  Bureau  of  Forestry,  and  have  taken  considerable  information 
from  a  bulletin  on  Mangrove  and  Nipah  Swamps  of  British 
North  Borneo,  by  F.  W.  Foxworthy  and  D.  M.  Matthews.  The 
descriptions  of  the  various  woods  are  taken  from  Bulletin  14, 
Commercial  Woods  of  the  Philippines,  by  E.  E.  Schneider.  The 
writers  are  greatly  indebted  to  Mr.  E.  D.  Merrill,  of  the  Bureau 
of  Science,  for  very  valuable  help  in  preparing  this  bulletin 
and  to  Dr.  F.  W.  Foxworthy  for  criticising  the  manuscript. 
The  pictures  of  the  flowering  and  fruiting  specimens  were  taken 
for  the  writers  through  the  courtesy  of  the  Bureau  of  Science 
by  the  official  government  photographer,  Mr.  E.  Cortes.  The 
two  drawings  were  made  by  Mr.  J.  K.  Santos,  assistant  in  botany. 
University  of  the  Philippines.  Mr.  R.  C.  McGregor,  special 
editor  of  the  Philippine  Journal  of  Science,  has  been  of  great 
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PHILIPPINE  MANGROVE  SWAMPS 

By  WnxiAM  H.  Brown  and  Arthur  F.  Fischer 

INTRODUCTION 

The  mangrove  swamps  of  the  Philippine  Islands  apparently 
occupy  between  400,000  and  500,000  hectares.  No  accurate 
survey  of  them  has  been  made  and  the  estimate  of  the  area  is 
based  on  reports  from  forest  officers,  Coast  and  Geodetic  Survey 
maps,  and  forest  maps.  The  area  may  exceed  what  is  here 
given,  but  it  is  believed  that  it  will  not  be  less.  The  figure 
given  includes  also  most  of  the  areas  of  nipa  swamps,  as  the 
classification  has  not,  in  most  cases,  been  exact  enough  to  show, 
in  detail,  how  much  of  the  swamp  was  in  mangrove  and  how 
much  in  nipa. 

The  term  mangrove  swamp  is  applied  to  the  tjrpe  of  forest 
occurring  on  tidal  fiats  along  sea  coasts.  They  are  found  fring- 
ing the  shores  of  the  islands  of  the  Philippine  Archipelago 
and  extending  inland  along  the  streams  where  the  water  is 
brackish  (Plate  II).  The  conditions  most  favorable  for  their 
development  are  found  in  quiet  bays  into  which  flow  large  rivers 
whose  lower  reaches  have  little  fall. 

The  descending  waters  of  the  river  are  checked  when  they 
meet  tidewater  and  deposit  their  sediment  in  the  form  of  broad 
mud  fiats  or  deltas  near  the  mouths  of  the  rivers. 

These  flats  are  usually  cut  by  a  network  of  channels  through 
which  the  advancing  and  receding  waters  of  the  sea  move.  At 
extreme  low  tide  the  flats  are  exposed  and  often  even  the  larger 
channels  are  dry. 

On  these  mud  flats  the  trees  and  other  plants  which  form  the 
mangrove  and  nipa-swamp  vegetation  find  conditions  favorable 
to  their  development  and,  as  the  seeds  of  these  species  are 
distributed  by  water  and  can  be  transported  for  long  distances 
without  injury,  the  formation  of  flats  and  their  seeding  are 
practicaUy  simultaneous.  The  growth  of  all  species  is  very 
rapid  and  the  flats  soon  become  dense  forest,  and  remain  so 
as  long  as  the  conditions  which  produced  them  are  not  disturbed 
(Plates  III,  IV).  When  the  shore  formation  is  favorable,  new 
flats  are  formed  beyond  the  old  and  the  forest  advances  year 
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Fig.  1.     LooKlna  aoraii  >  nungravt  iwimi)  «t  h<id  of  Tubugan  Bay.  Port  Bangs,  ZamboaiMia. 
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by  year ;  its  area  diminishing  or  increasing  as  the  lands  drained 
or  filled  in  by  the  action  of  the  river  are  of  greater  or  less 
extent  than  those  newly  formed.  The  draining  and  filling  in 
of  the  lands  on  the  upper  limits  of  the  swamp  is  very  gradual^ 
so  that  although  the  change  from  mangrove  to  dry  forest  is 
characteristic  of  these  areas  the  process  is  extremely  slow  and 
less  noticeable  than  the  advance  of  the  forest  over  newly  formed 
flats  on  the  sea  edge  of  the  swamp. 

The  mangrove  forests  may  contain  trees  1.35  meters  in  dia- 
meter; and  when  fully  stocked,  with  mature  timber,  compare 
favorably  with  the  commercial  forests  of  the  land.  Areas  with 
650  cubic  meters  per  hectare  are  found  in  the  older  swamps. 
These  forests  are  not  swamps  and  marshes,  as  we  think  of  them 
in  temperate  regions,  where  trees  grow  in  wet  places  that  are 
periodically  covered  with  standing  water;  but  are  literally 
forests  of  the  sea  with  their  roots  in  a  stratum  in  which  salt 
water  is  always  present.  For  the  greater  part  of  the  time  the 
roots  and  even  the  lower  part  of  the  trunks  of  the  trees  are 
submerged  in  from  0.5  to  1  meter  of  salt  water,  while  at  high 
tide  the  lower  limbs  and  foliage  of  the  trees  on  the  edges  of 
the  swamp  are  often  submerged  for  a  short  time  without  injury 
(Plate  II,  fig.  1) ;  conditions  of  life  that  would  absolutely  destroy 
ordinary  forest  trees. 

Their  character  as  forests  of  the  sea  is  emphasized  by  the 
fact  that  when  they  form  narrow  strips,  coral  and  sand  beaches 
are  often  found  back  of  the  swamps  on  exposed  coasts.  The 
vegetation  on  these  mud  flats  can  be  divided  into  two  classes; 
mangrove  swamps,  in  which  large  trees  are  present,  and  nipa 
swamps,  which  are  characterized  by  a  growth  of  the  stemless 
palm,  Nipa  fruticans. 

Mangrove-swamp  forests,  or  "mangles,"  as  they  are  called 
locally,  are  usually  made  up  of  thick  stands  of  medium-sized 
and  even-aged  trees.  Normally  they  are  very  free  from  under- 
growth other  than  seedlings,  and  are  characterized  by  the  pres- 
ence of  roots  showing  on  or  above  the  surface  of  the  ground 
(Plates  I,  III,  IV,  V,  XVI,  XXXVIII,  and  XLI).  Depending 
upon  the  species  in  question,  these  maj^  take  the  form  of  erect 
roots,  knees,  high  prop  roots,  or  mere  swoUen  roots  with  side 
branches  extending  along  the  surface  of  the  ground.  The  air 
roots  have  a  spongy  texture  and  absorb  air  which  serves  for 
the  aeration  of  the  root  system.  These  peculiar  roots  are  one 
of  the  most  distinguishing  characteristics  of  mangrove  swamps. 
When  the  mud  fiats  are  not  covered  with  water,  the  roots  give 
a  very  peculiar  appearance  to  the  vegetation. 
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The  main  tree  species  in  a  virgin  swamp  are  few  in  number, 
and  the  principal  ones  are  of  the  botanical  family  Rhizopho- 
raceae.  In  this  family  there  are  found :  Rhizophora  candelaria 
and  R.  mucronataf  Ceriops  tagal  and  C.  roxburghiana ;  and 
Bruguiera  conjugata,  B.  parviflora,  B.  cylindrica,  and  B.  sexarir 
gula.  While  these  eight  species  are  the  ones  most  numerous 
in  nearly  all  virgin  swamps,  scattered  trees  of  pagatpat  (Soiv- 
neratia  caseolaris)  often  occur  mixed  with  them  or  growing 
along  exposed  coral  beaches.  Api-api  (Avicennia  spp.)  is  some- 
times found  scattered  in  the  more  open  places.  Occasionally, 
this  last-mentioned  tree  grows  in  pure  stands  along  the  inland 
edge  of  a  mangrove  swamp.  Trees  of  the  genus  Rhizophora 
are  frequently  the  first  to  seed  upon  and  occupy  the  newly 
formed  mud  flats  (Plate  I)..  They  are  prop-rooted  species,  and 
normally  grow  on  those  portions  of  the  swamp  most  deeply 
flooded  by  the  tides.  Such  places  are  usually  confined  to  the 
area  along  or  close  to  water  channels,  although  on  low  swamps 
Rhizophora  forest  extends  farther  inland.  Rhizophora  mucro- 
nata  predominates  in  the  fringe  of  trees  bordering  on  water- 
ways, while  Rhizophora  candelaria  is  by  far  commoner  in  the 
main  forest  within  this  outer  fringe. 

Trees  of  the  genus  Bruguiera  occupy  the  portion  of  the  swamp 
in  which  the  ground  is  barely,  if  at  all,  flooded  at  high  tide. 
Such  places  are  usually  toward  the  inland  portions  of  the 
swamp  and  often,  probably  in  the  majority  of  cases,  comprise 
a  large  percentage  of  its  total  area.  As  the  ground  level  is 
raised  by  the  natural  filling  in  of  the  delta,  it  often  happens 
that  areas  occupied  by  these  Bruguiera  forests  become  so  high 
that  they  are  seldom,  if  ever,  flooded. 

In  open  bays  where  the  soil  is  mixed  with  considerable  sand 
or  coral  limestone,  there  is  a  distinct  frontal  zone  of  Sonneratia 
caseolaris  (Plate  XVI),  with  some  Avicennia  officinalis.  Wave- 
cut  coral  terraces  often  contain  nearly  pure  stands  of  Sonneratia 
caseolaiHs. 

Several  other  trees  occur  in  these  salt  swamps,  usually  along 
their  inner  edges  or  in  places  where  the  stands  are  light.  These 
include  Xylocarpus  moluccensis,  X.  granatum,  Lumnitzera  lit- 
torea,  and  Aegicera^  corniculatum.  Heritiera  littoralis  (dungon- 
late)  is  common  on  the  higher  ground  which  is  still  within 
the  zone  affected  by  salt  water. 

In  swamp  areas  in  which  cutting  has  long  been  carried  on 
the  original  and  more  valuable  species  are  often  largely  replaced 
by  Avicennia  spp.  (api-api).  These  species  were  considered  to 
be  of  little  value  until  the  present  fuel  shortage. 
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Skirting  the  inland  portions  of  the  water  channels,  through 
which  the  tide  ebbs  and  flows,  is  often  found  a  strip  of  nipa 
palm  (Nipa  fruticans),  usually  narrow,  although  sometimes 
it  occupies  areas  of  considerable  extent  (Plates  IX,  XLV).  In 
Pangil  Bay,  Mindanao,  there  is  a  single  area  of  nipa  covering 
9,000  hectares.  Nipa  grows  farther  up  the  streams  flowing 
through  the  mangrove  forests  than  do  the  trees  forming  them, 
being  found  along  streams  where  the  effect  of  tide  is  barely 
noticeable.  In  some  places  the  mangrove  trees  have  been  killed 
or  cut  out  and  nipa  planted  over  wide  areas  of  swamp.  Such  is 
the  case  north  of  Manila  Bay,  where  much  of  the  original  tree 
growth  has  been  entirely  replaced  by  nipa. 

Nipa  has  a  large,  branching,  horizontal  rhizome,  or  under- 
ground stem,  which  grows  just  below,  or  on  the  surface  of,  the 
soil  and  sends  up  short  branches  with  a  cluster  of  pinnate 
leaves,  which  rise  7  meters  or  more  above  the  ground.  Nipa 
frequently  forms  a  dense  mass  of  vegetation  which  is  diflicult 
to  penetrate. 

Undergrowth  in  a  heavy  virgin  swamp  is  usually  scanty,  but 
in  places  where  stands  are  light,  in  cut-over  areas,  and  along 
the  outer  edges  of  the  swamp,  a  fairly  heavy  undergrowth  of 
vines,  shrubs,  ferns,  and  herbs  is  developed.  Very  noticeable 
in  this  are  a  swamp  fern,  Acrostichum  aurewniy  and  two  spiny- 
leaved  undershrubs,  Acanthtis  ilicifolius  and  A.  ebracteatus. 

Among  the  commonest  woody  vines  are  Derris  trifoliata 
Lour.  (D.  uliginosa  Benth.) ,  Tristellateia  australasiae  L.  C.  Rich., 
Dalbergia  candenatensis  Prain,  Caesalpinia  nuga  Ait.,  CaesaU 
pinia  crista  Linn.,  and  Finlaysonia  obovata  Wall.  Herbaceous 
vines  are  represented  by  the  epiphytes  Hoya  and  Dischidia. 

Epiphytes  are  fairly  numerous  throughout  the  swamps.  Per- 
haps the  most  conspicuous  elements  are  the  orchids,  especially 
species  of  Cymbidium  and  Dendrobium.  Epiphytic  ferns  are 
represented  by  Drynaria  quercifoUa  J.  Sm.,  Polypodium  sintuu 
turn  Wall.,  and  sometimes  Asplenium  nidus  L.  The  most  pecu- 
liar epiphytes  are  those  containing  cavities  which  are  inhabited 
by  ants.  These  are  very  abundant  and  are  represented  by 
Mynnecodia,  Hydnophytum,  and  Polypodium  sinuatum  Wall. 
The  bases  of  the  stems  of  Hydnophytum  and  Myrmecodia  are 
greatly  enlarged  and  contain  labyrinth  cavities  in  which  ants 
are  found  in  large  numbers  (Plates  VI,  VII).  The  stems  of 
Polypodium.  sinuatum.  are  swollen  and  hollow,  the  cavities  being 
inhabited  by  ants    (Plate   VII).     Dischidia  sulcata  Warb.   is 
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found  in  some  swamps.  This  plant  has  hollow  leaves  in  which 
ants  are  found. 

Reproduction  is  prolific  in  almost  all  places  where  seed  trees 
are  found,  except  along  the  higher  inland  portions  of  the  swamp. 

Back  of  the  swamps  are  found  numerous  characteristic 
strand  plants,  and  representatives  of  nearly  all  such  plants  in 
the  region  may  be  found  in  such  situations.  Among  the  com- 
mon trees  and  shrubs  back  of  the  swamps  are  Glochidion  littorak 
Blume,  Hibisciis  tiliaceus  Linn.,  Thespesia  populnea  Corr.,  and 
Rarringtonia  racemosa  Roxb.  The  sedge  Fimbristylis  ferrvr 
ginea  Vahl  practically  always  occurs  in  such  places,  while  along 
muddy  banks  Cyperus  malaccensis  ham.  is  very  common. 

The  chief  commercial  value  of  mangrove-swamp  trees  is  for 
the  production  of  firewood,  charcoal,  tannin,  and  dye  barks. 
Some  of  the  woods  are  also  used  for  ship  timbers,  posts,  ties, 
telegraph  poles,  piling,  construction,  finish,  and  furniture. 

The  nipa  palm  is  very  valuable  as  a  source  of  thatching  and 
alcohol  and  offers  considerable  possibilities  for  the  production 
of  sugar.  For  a  discussion  of  the  products  of  mangrove  trees 
and  the  nipa  palm,  see  the  sections  on  these  various  subjects. 

Mangrove  trees  serve  a  useful  purpose  in  preserving  water 
courses  through  the  deltas  at  mouths  of  rivers.  That  they 
may  be  used  to  advantage  to  retain  soil  in  engineering  projects 
is  shown  by  the  following  quotation :  * 

The  latest  use  of  the  mangrove  in  a  practical  way  and  one  of  which 
the  writer  has  personal  knowledge  is  the  use  of  these  trees  as  ballast 
retainers.  This  has  been  effectively  demonstrated  by  the  Florida  East 
Coast  Railway  which  has  used  the  peculiar  habit  of  the  mangrove  to 
advantage  in  their  great  feat  of  engineering,  viz.,  the  Oversea  extension. 
At  certain  places  these  keys  are  connected  by  embankments  supporting 
the  road  bed  or  where  the  bed  is  built  high  over  a  low  flat  key,  the 
mangroves  have  been  planted  to  prevent  the  erosive  action  of  the  sea 
on  the  ballast.  This  has  been  of  greatest  importance  to  the  railroad  and 
has  protected  the  dykes  just  as  the  mangroves  naturally  sown  have 
formed  and  protected  young  islands.  Still  more  recently  the  writer  has 
been  of  some  small  service  to  a  large  asphalt  company  concerning  their 
engineering  projects  in  Venezuela  in  which  it  is  proposed  to  plant  Rkizo- 
phora  mangle  along  the  dykes  and  jetties,  etc.,  as  a  ballast  retainer.  This, 
it  is  hoped,  will  prove  as  efficient  as  the  plantings  of  the  Florida  East 
Coast  Railway  have  been  in  aiding  the  engineer  in  the  tropics. 

Mangrove  swamps  occur  in  similar  situations  in  the  tropics 

*  Bowman,  H.  H.  M.,  Ecology  and  Physiology  of  the  Red  Mangrove. 
Proceedings  of  the  American  Philosophical  Society,  Vol.  LVI  (1917)  pp- 
589-672. 
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of  both  hemispheres.  The  Rhizophoraceae  are  the  most  prom- 
inent trees  in  all  cases,  but  the  species  are  different  in  America 
and  in  the  Indo-Malayan  regions.  The  composition  is,  however, 
very  similar  in  East  Africa  and  the  Indo-Malayan  regions.  The 
tree  species  are  few  in  number.  In  the  Philippines  twenty-five 
dicotyledonous  trees  have  been  reported  from  the  mangrove 
swamps.  The  wide  distribution  of  the  species  and  the  number 
of  individuals  of  single  species  in  the  swamps  make  these  forests 
unique  among  tropical  forests. 

LIST  OP  SPECIES  IN  PHILIPPINE  MANGROVE  SWAMPS  WITH   NATIVE 

AND  FAMILY  NAMES 

Acroatichum  aureum  Linn.     Lagolo.     Polypodiaceae. 

Nipa  fruticans  Wurmb.     Nipa.     Palmae. 

Oncosperma  filamentosa  Blume.     Anibong.     Palmae. 

Xylocarpua  granatum  (obovatus)  Koen.    Tabigi.    Meliaceae. 

Xylocarpus  moluccensis  (Lam.)  M.  Roem.     Piagdu.     Meliaceae. 

Excoecaria  agallocha  Linn.     Buta-buta.     Euphorbiaceae. 

Brotunlowia  lanceolata  Benth.     Maragomon.     Tiliaceae. 

Camptosteman  (Cumingia)  philippinense  (Vidal)  Becc.  Gapas-g&pas. 
Bombacaceae. 

Heritiera  littoralis  Dryand.     Dungon-late.     Sterculiaceae. 

Sonneratia  alba  (acida)   Sm.     Pedada.     Sonneratiaceae. 

Sonneratia  caseolaris  (pagatpat)  (Linn.)  Engl.     Pagatpat.     Sonneratiaceae. 

Bruguiera  conjugata  (gymnorrhiza)  (Linn.)  Merr.  Busdin.  Rhizopho- 
raceae. 

Bruguiera  cylindrica  (caryophylloides)  (Linn.)  Blume.  Pototan-lalakL 
Rhizophoraceae. 

Bruguiera  parviflora  W.  &  A.     Langarai.     Rhizophoraceae. 

Bruguiera  sexangula  (eriopetala)  (Lour.)  Poir.     Pototan.     Rhizophoraceae. 

Ceriops  roxburghiana  Am.     Tangdl.     Rhizophoraceae. 

Ceriops  tagal  (Perr.)  C.  B.  Rob.     Tangdl.     Rhizophoraceae. 

Rhizophora  candelaria  (conjugfata)   DC.     Bakauan-laldki.     Rhizophoraceae. 

Rhizophora  mucranata  Lam.     Bakauan-babae.     Rhizophoraceae. 

Lumnitzera  littorea  Voigt.     Tab&u.     Combretaceae. 

Lumnitzera  racemosa  Willd.     Kulasi.     Combretaceae. 

Osbomia  octodonta  F.  Muell.     Tawalis.     Myrtaceae. 

Aegieeras  coniiculatum  (Linn.)     Blanco.     Saging-saging.     Myrsinaceae. 

Aegiceras  floridum  R.  and  S.     Tinduktindukan.     Myrsinaceae. 

Cerbera  manghas  (odollam)  Linn.     Baraybdy.     Apocynaceae. 

Avicennia  alba  Blume.     Api-api.     Verbenaceae. 

Avicennia  officinalis  Linn.     Api-api.     Verbenaceae. 

Acanthus  ebracteatus  Vahl.     Tigbao.     Acanthaceae. 

Acanthus  ilicifolius  Linn.     Diliuariu.     Acanthaceae. 

Seyphiphora  hydrophyllacea  Gaertn.     Nllad.     Rubiaceae. 

Pluchea  indica  Linn.     Kalapini.     Compositae. 
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Key  to  the  genera  of  mangrove-swamp  plants. 

[Based    on    superficial    characters.] 

1.  Palms. 
2.  Stemless,  with  underg^^ound  rhizomes;  without  spines..  Nipa,  page  26 
2.  Trunks  erect  with  numerous,  long,  slender  spines..  Oncosperma,  page  30 
1.  A  large  coarse  fern  with  pinnate  leaves  rising  in  a  cluster  from  the 

base Aerostichum,  page  26 

1.  Not  palms  or  ferns. 
2.  Leaves  pinnate  with  one  to  three  pairs  of  leaflets.     Large  trees  with 
round  fruit  8  to  25  centimeters  in  diameter  and  containing  a  few, 

very  large,  angular  seeds...- Xylocarpus,  page  30 

2.  Leaves  not  pinnate ;  fruits  not  as  above. 
3.  Leaves  opposite. 
4.  Herbs  or  shrubs  with  spiny-margined  leaves....  Acanthus,  page  76 
4.  Leaves  not  spiny. 

5.  Leaves  usually  pointed  at  the  tip. 

6.  Tip  of  leaf  with  prominent  projection  of  the  midrib. 

Rhizophora,  page  56 
6.  Tip  of  leaf  without  projection  of  the  midrib. 

7.  Petioles  usually  not  over  2  or  3  millimeters  in  length. 

Sonneratiaf  page  38 
7.  Petioles  usually  more  than  6  millimeters  in  length. 
8.  Lower  surface  of  leaves  green ;  with  long,  slender  seedling 

projecting  from  the  fruits Bruguiera,  page  42 

8.  Lower  surface  of  leaves  gray  or  white;  fruit  a  capsule 
up  to  2.5  centimeters  in  length  and  containing  a  single 

seed  Avicennia,  page  74 

5.  Leaves  rounded  at  apex  and  not  notched ;  mature  leaves  usually 
more  than  3  centimeters  in  breadth. 
6.  Petioles    usually    more   than    1.5    centimeters    long;    flowers 

about  1  centimeter  in  length Scyphiphora,  page  78 

6.  Petioles  usually  much   less  than   1.5   centimeters  in  length; 

♦  flowers  about  5  centimeters  long Sonneratia,  page  38 

5.  Some  or  all  of  the  leaves  slightly  or  conspicuously  notched  at 
apex. 
6.  Petioles  very  short,  much  less  than  5  millimeters  in  length. 

Osbomia,  page  66 
6.  Petioles  more  than  1  centimeter  in  length....  Ceriops,  page  54 
8.  Leaves  alternate. 

4.  Small  shrubs;  leaves  with  toothed  margin Phichea,  page  78 

4.  Margin  of  leaves  smooth  or  nearly  so. 

5.  Tips  of  leaves  usually  pointed,  or  lower  surfaces  of  leaves  with 
a  silvery  appearance. 
6.  Petioles   more    than    2    centimeters    in    length ;    plants   with 
abundant  milky  juice. 
7.  Leaves  more  than  15  centimeters  long;  flowers  large,  white, 

terminal  Cerbera,  page  70 

7.  Leaves  less  than  12  centimeters  and  usually  less  than  10 
centimeters  long;  flowers  very  small,  from  branches  below 

the  leaves  Exeoeearia,  page  34 

6.  Petioles  less   than   2   centimeters   in   length;   plants  without 
milky  juice. 

7.  Leaves  rounded  at  the  base Heritiera,  page  36 

7.  Leaves  pointed  at  the  base Brownlowia,  page  34 


KEYS  TO  GENERA.  25 

5.  Apex  of  leaves  rounded  and  usually  notched. 

6.  Petioles  usually  about  2  or  more  centimeters  in  length ;  leaves, 
stems,  and  fruits  densely  covered  with  small  round  scales. 

Camptostemon,  page  34 
6.  Petioles  1  centimeter  or  less  in  length. 

7.  Fruits  shaped  like  a  banana  except  that  the  tips  are  sharply 

pointed : - Aegiceras,  page  66 

7.  Fruits  not  shaped  like  a  banana Lumnitzera,  p&ge  62 

Key  tq  the  genera  of  mangrove'Swamp  plants. 

[Baaed  on  floral  characters.] 

1.  Plant  without  flowers  or  seeds,  reproduced  by  means  of  spores. 

Family  1,  Polypodiaceae;  Acroatichum. 
1.  Plants  with  flowers  that  produce  seeds. 

2.  Cotyledon  one;  leaves  parallel-veined Family  2,  Palmae. 

3.  With  erect  spiny  trunk Oncoaperma. 

3.  Without  trunk  and  without  spines Nipa. 

2.  Cotyledons  two ;  leaves  netted-veined. 
3;  Corolla  none. 

4.  Ovary  inferior Family  10,  Combretaceae ;  Lumnitzera. 

4.  Ovary  superior. 

5.  Flowers  dioecious;  plants  with  milky  juice. 

Family  4,  Euphorbiaceae ;  Excoecaria, 
5.  Flowers  monoecious ;  plants  without  milky  juice. 

Family  7,  Sterculiaceae ;  Heritiera. 
3.  Calyx  and  corolla  both  present ;  the  corolla  of  distinct  and  separate 
petals. 
4.  Ovary  superior. 

5.  Stamens  numerous,  more  than  twice  as  many  as  the  petals. 
6.  Filaments  united,  stamens  on  the  outside  of  a  column. 

Family  6,  Bombacaceae;  Camptostemon. 

6.  Filaments  free. _.  Family  5..  Tiliaceae;  Browrdowia. 

5.  Stamens  few,  never  more  than  twice  as  many  as  the  petals ; 
inside  of  small  cup-shaped  tube. 

Family  3,  Meliaceae;  Xylocarpus. 
4.  Ovary  inferior. 

5.  Stamens  numerous,  many  times  as  many  as  the  petals. 

6.  Flowers  small ;  calyx  lobes  imbricate  in  bud ;  leaves  usually 

with  glandular  dots Family  11,  Myrtaceae;  Oabomia. 

6.  Flowers  large;  calyx  lobes  valvate  in  bud;  leaves  not  gland- 
ular dotted Family  8,  Sonneratiaceae;  Sonneratia. 

5.  Stamens  usually  twice  as  many  as  the  petals. 

Family  9,  Rhizophoraceae. 

6.  Petals  four - Rhizophora. 

6.  Petals  five  or  six Ceriops. 

6.  Petals  eight  to  fourteen Bruguiera. 

3.  Calyx  and  corolla  both  present ;  the  petals  more  or  less  united. 
4.  Ovary  superior. 

5.  Stamens  opposite  the  lobes  of  the  corolla,  as  many  as  the  lobes. 

Family  12,  Myrsinaceae;  Aegiceras. 
5.  Stamens  as  many  as  the  lobes  of  the  corolla  in  regular  flowers 
and   alternate  with  the  lobes,  or  sometimes   fewer   in   irre- 
gular flowers. 
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6.  Carpels  distinct,  at  least  below,  sometimes  united  at  apex  by 
the  styles;  plants  with  milky  juice. 

Family  13,  Apocynaceae;  Cerbera. 
6.  Carpels  entirely  united;  plants  with  watery  juice. 
7.  Fruits  drupaceous;  flowers  small. 

Family  14,  Verbenaceae;  Avieennia. 
7.  Fruits  capsular,  dehiscent;  flowers  large. 

Family  15,  Acanthaceae;  Acanthus. 
4.  Ovary  inferior. 
5.  Flowers  not  in  dense  heads ;  leaves  opposite. 

Family  16,  Rubiaceae;  Scyphiphora. 
5.  Flowers  in  dense  heads ;  leaves  alternate. 

Family  17,  Compositae;  Plwhea. 

DESCRIPTION  OP  SPECIES 

Family  1,  POLYPODIACEAE 

Genus  ACR08TICHUM 

ACR08TICHUM   AUREUM   Linn.   (Plate  VIII).  Lagolo. 

Local  names:  Piai  (A^usan) ;  pakupakiian  (Manila);  lapole  (Tayabas). 

Acrostichum  aureum  occurs  in  great  abundance  on  open  mud 
flats  in  the  swamp  and  along  tidal  streams.  The  leaves  are 
pinnate,  leathery,  and  from  50  to  200  centimeters  in  length.  The 
leaflets  are  from  20  to  50  centimeters  long  and  from  4  to  6 
centimeters  wide.  Acrostichum  aureum  is  distributed  in  the 
tropics  of  both  hemispheres. 

Family  2,  PALMAE 

Key  to  the  genera. 

Stemless,  with  underground  rhizomes;  without  spines Nipa. 

Trunks  erect  with  numerous,  long,  slender  spines Oncosperma. 

Genus  NIPA 

NIPA  FRUTICANS  Wurmb.  (Plates  IX,  X).  NiPA. 

Local  names:  Sasd,  Idea,  pduid  (Tagalog) ;  sdga  (Sambali),  tdta,  awpa 
(Cagayan) ;  nipa  (Bikol). 

This  palm  is  at  once  distinguished  from  all  others  in  the  Philip- 
pines by  its  habit  and  habitat.  It  occurs  along  tidal  streams 
throughout  the  Philippines  and,  from  an  economic  standpoint, 
is  one  of  the  most  important  palms  in  the  Archipelago.  It  is 
of  special  interest  from  the  fact  that  it  thrives  only  in  brackish 
swamps.  Nipa  has  a  stout,  creeping,  subterranean  stem  or 
rhizome.  The  leaves  are  pinnate,  7  meters  or  more  in  length, 
and  occur  in  erect  clusters.  Nipa  frequently  forms  a  dense 
mass  of  vegetation  which  is  very  difficult  to  penetrate.    The 
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fruits  are  flat  and  about  12  centimeters  long  by  10  centi- 
meters broad.  The  inflorescence  is  very  characteristic,  notably 
the  large,  globose,  fruiting  head,  which  is  up  to  30  centimeters 
in  diameter  and  borne  on  a  special  erect  stalk.  This  plant  ap- 
parently has  no  very  definite  blooming  season,  but  as  a  general 
rule,  at  least  in  Bulacan  and  Pampanga  Provinces,  flowers  during 
the  months  of  February  and  March.  It  takes  about  four  months 
for  the  fruit  to  ripen. 

The  methods  of  cultivation  of  nipa  and  its  economic  value  as 
a  source  of  thatching  material,  alcohol,  and  sugar  will  be  dis- 
cussed later. 

Genus  ONCOSPERMA 

ONCOSPERMA    FILAMENTOSA  Blume.  Anibong. 

Local  name:  AfUbong  (Tagalog  and  Bisaya). 

Anibong  can  be  at  once  recognized  by  the  numerous,  long, 
slender,  horizontally  spreading,  stiff,  sharp  spines  borne  on  the 
trunk  throughout  its  length. 

Like  the  other  species  of  the  genus,  this  is  a  rather  tall,  slender 
palm.  It  often  grows  subgregariously  in  favorable  habitats, 
in  ravines,  or  in  lowlands  back  of  the  mangrove  and  often  within 
the  influence  of  brackish  or  salt  water.  The  outer  part  of  the 
trunk  is  very  hard  and  durable;  and  split  into  narrow  pieces  is 
extensively  used  by  the  Filipinos,  in  the  regions  where  it  grows, 
for  house  floors.  It  is  also  used  for  spear  shafts.  The  bud  is 
edible,  either  raw  or  cooked;  while  in  the  Malay  Archipelago, 
perhaps  also  in  the  Philippines,  the  fruits  are  sometimes  used  as 
a  substitute  for  areca  fruits  in  preparing  buyo  for  chewing. 

Family  3,  MELIACEAE 

Genus  XYLOCARPUS 

Key  to  the  species. 

Bark  light  colored,  smooth;  fruit  17  to  25  centimeters  in  diameter. 

Xylocarpus  granatum. 
Bark  dark  brown,  very  rough;  fruit  about  the  size  of  a  small  orange. 

Xylocarpus  moluccemis, 

XYLOCARPUS   GRANATUM    Koen.    (Plate  XI).  TABfGI. 

Local  names:  Tabigi  (Lanao,  Cebu,  Tayabas,  Guimaras  Island,  Zam- 
boanga,  Negros,  Dinagat  Island,  Camarines,  Masbate,  Agusan,  Sorsogon, 
Leyte,  Marinduque,  Panay,  Basilan,  Palawan,  Samar,  Cotabato,  Culion) ; 
pulit  (Basilan  Island) ;  kulimhdning  (Culion  Island) ;  tambo-tambo  (Zam- 
boanga) ;  lubandyong  (Cagayan) ;  nigi  (Mindoro,  Camarines,  Palawan, 
Zambales,  Tayabas) ;  piagdu   (Masbate,  Zamboanga). 
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This  is  a  medium-sized  to  large  tree,  reaching  a  diameter  of 
100  centimeters,  with  thin,  smooth,  and  light-colored  bark.  The 
bark  contains  a  large  amount  of  tannin.  The  inner  bark  is  dark 
red  and  furnishes  a  dark  red  dye.  The  trunk  is  usually  crooked 
and  very  often  rotten.  The  roots  frequently  extend  for  a  con- 
siderable distance  through  the  mud.  They  are  crooked,  and  the 
projecting  parts  are  very  narrow  on  top. 

The  wood  is  moderately  hard  and  moderately  heavy.  The 
sapwood  is  small  in  amount,  whitish;  the  heartwood  red.  The 
grain  is  straight  or  slightly  crossed ;  the  texture  fine  and  glossy. 
The  wood  seasons  very  well,  shrinking  little  and  checking  or 
warping  hardly  at  all;  works  easily.  It  is  rarely,  if  ever,  at- 
tacked by  beetles.  It  is  used  for  poles ;  ties ;  posts ;  beams,  joists, 
rafters ;  doors ;  flooring ;  all  interior  finish ;  high-grade  furniture 
and  cabinetwork;  among  the  best  and  most  beautiful  cabinet 
woods  in  the  Islands. 

The  leaves  are  alternate  and  compound  with  one  to  three 
pairs  of  leaflets.  The  flowering  branches  are  usually  from  3.5 
to  7  centimeters  in  length.  The  flowers  are  about  6  millimeters 
long.  The  stalks  are  from  7  to  13  millimeters  in  length.  The 
calyx  has  four  rounded  lobes.  The  four  petals  are  much  longer 
than  the  calyx,  rounded,  the  edges  overlapping.  The  fruit  is 
from  17  to  25  centimeters  in  diameter  and  round,  with  a  thick, 
corky,  leathery  covering,  which  usually  splits  into  four  pieces  as 
the  fruit  dries.  The  fruit  contains  a  number  of  corky,  more 
or  less  pyramidal  seeds,  which  float,  with  the  small  end  up,  until 
after  germination. 

XYLOCARPUS   MOLUCCENSIS    (Lam.)   M.  Roem.    (Plate  XII).     PiagAu. 

Local  names:  Piagdu  (Mindoro,  Zamboanga,  Negros,  Cotabato,  Palawan, 
Guimaras  Island) ;  lagut-ut  (Guimaras  Island) ;  tabigi  or  tibigi  (Mindoro 
and  Cotabato) ;  puyugau  (Ticao  Island) ;  aangkuyang  (Moro  and  Jolo) ; 
piaddk   (Palawan). 

This  species  differs  from  the  last  in  being  straighter  and 
taller ;  with  dark,  flaky  bark ;  smaller  fruits,  about  the  size  of  an 
orange;  and  erect  air  roots.  The  wood  is  generally  a  little 
harder  and  darker  in  color  than  that  of  Xylocarpus  granatum. 
The  heartwood  at  the  base  of  the  trunk  is  often  rotten.  This 
tree  reaches  a  diameter  of  65  centimeters.  The  wood  has  the 
same  uses  as  that  of  Xylocarpus  granatum. 

The  leaves  are  compound,  with  two  or  three  pairs  of  leaflets. 
The  flowering  branches  are  slender  and  from  7  to  25  centimeters 
in  length.  The  flowers  are  similar  to  those  of  Xylocarpus  gra- 
natum, but  have  rather  broader  petals  and  a  shorter  style.  The 
fruit  is  rounded  and  about  the  size  of  a  small  orange. 
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Family  4,  EUPHORBIACEAE 

Genus  EXCOECARIA 

EXCOECARIA  AGALLOCHA  Linn.  (Plate    XIII).  BuTA-BUTA. 

Local  names:  Batano  (Pangasinan  and  Cagayan) ;  buta  (Basilan,  Ba- 
taan,  Mindoro,  and  Palawan) ;  buta-buta  (Bataan  and  Palawan) ;  lipata 
(Palawan,  Ag^usan,  and  Camarines) ;  lipatang-bukay  (Palawan)  ;  alipata 
(Negros) ;    kulasi    (Tayabas   and   Lanao). 

Excoecaria  agallocha  is  a  small  tree,  usually  not  more  than 
8  meters  in  height,  growing  on  firm  mud  or  sand  at  the  edge 
of  the  swamp  or  on  relatively  firm  spots  in  swamps.  The  bark 
is  light  gray  and  broadly  checked  with  darker  streaks.  It  con- 
tains copious  milky  sap  which  is  very  poisonous,  being  said 
even  to  cause  blindness  when  it  touches  the  eyes. 

The  leaves  are  alternate,  shiny,  pointed  at  the  tip  and  some- 
what rounded  at  the  base,  and  about  6  to  12  centimeters  long. 
The  flowers  are  very  small  and  are  densely  crowded  on  slender 
flowering  branches.  The  male  flowers  are  found  on  spikes  which 
grow  singly  in  the  axils  of  the  leaves  and  are  from  5  to  10 
centimeters  long.  The  female  flowers  occur  on  branches  which 
are  2  to  3  centimeters  long.  There  are  three  sepals,  no  petals, 
and  three  stamens.  The  fruits  are  composed  of  three  sections, 
are  somewhat  rounded,  smooth,  and  about  5  millimeters  in  dia- 
meter. The  wood  is  pale  brownish  white,  soft,  and  probably 
not  used  for  any  purpose  but  fuel. 

Family  5,  TILIACEAE 

Genus  BROWNLOWIA 
BROWNLOWIA   LANCEOLATA   Benth.  Maragomon. 

Local  name:  Maragomon  (Bisaya). 

This  species  is  a  shrub  or  a  small  tree.  The  leaves  are  pointed 
at  both  ends ;  9  to  15  centimeters  long,  3  to  4.5  centimeters  wide ; 
the  upper  surface  when  mature  is  smooth  and  shiny,  the  lower 
covered  by  a  dense  layer  of  minute,  whitish  yellow  scales.  The 
inflorescences  have  few  flowers.  The  flowers  are  about  6  milli- 
meters long;  the  stalks  about  the  same  length.  The  calyx  is 
5  millimeters  long,  bell-shaped,  and  divided  into  three  to  five 
lobes.     There  are  five  petals,  which  are  longer  than  the  calyx. 

Family  6,  BOMBACACEAE 

Genus  CAMPTOSTEMON 

CAMPTOSTEMON  PHILIPPINENSE   (Vidal)   Becc.   (Plate  XIII).     Gapas- 

gApaS. 

Local  names:  Bungdlon  (Tayabas);  gapas-gdpas  (Negros,  Capiz.  2am- 
boang^a) ;  dandulit  (Zamboang^a) ;  baluno  (Zamboanga)  ;  libato-putV ,  nigi- 
putV  (Tayabas). 
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A  small  tree,  6  to  10  meters  high,  the  vegetative  parts,  buds, 
and  fruits,  covered  with  numerous  small  round  scales.  Leaves 
alternate,  rather  thick,  crowded  at  the  ends  of  the  branches, 
margin  smooth,  apex  rounded,  base  narrowed,  5  to  10  centi- 
meters long,  3  to  6  centimeters  wide,  petioles  2  to  5  centimeters 
long.  Flowers  small,  crowded  at  the  tips  of  short  axillary  stalks, 
nearly  white,  and  with  five  petals.  The  anthers  are  few  in 
number  and  crowded  at  the  apex  of  a  short  tube.  The  fruit  is 
a  small,  pear-shaped  capsule,  about  1.5  centimeters  long,  and 
contains  a  few  small  seeds  densely  covered  with  a  cottonlike 
substance. 

The  wood  is  moderately  hard;  of  smooth,  fine  texture;  pure 
creamy-white,  but  bluing  easily  in  seasoning.  It  is  a  pretty 
wood,  but  little  known  and  rarely  cut  except  with  mixed  firewood. 

Family  7,  STERCULIACEAE 

Genus  HERITIERA 

HERITIERA  LITTORALIS  Dryand.     (Plate  XIV).  Dun6on-lAte. 

Local  names:  Dungon-ldte  and  dungon  (Tayabas,  Baler,  Negros,  Butuan, 
Camarines,  Masbate,  Lanao,  Palawan,  Zamboanga,  Mindoro,  Bataan,  Cota- 
bato,  Zambales,  Manila,  Misamis,  Leyte,  Basilan,  Surigao,  Palaui  Island, 
Sorsogon,  Ticao,  Guimaras,  Agusan) ;  paunapin  (Cagayan) ;  magdyao  (Ca- 
gayan) ;  palugdpig,  palongdpoi,  paroivapin,  parondpoi  (Cagayan,  Panga- 
sinan,  Zambales) ;  haut  (Moro) ;  malarungon  (Tayabas) ;  palongapuy 
(Iloko) ;  duiigon-lalao  (Tayabas) ;  bdrit  (Zamboanga) ;  durrvon  (Cagrayan) ; 
bayag-kabayo  (Manila). 

This  is  a  tree  which  grows  on  the  inner  part  of  the  swamp 
and  sometimes  on  dry  land  just  back  of  the  swamp.  The  bark 
is  light-colored  and  coarsely  furrowed.  There  is  a  thin  outer 
layer  which  peels  off  readily  and  leaves  a  dark  brown  color. 
Most  of  the  trees  are  small  and  useless,  though  occasionally 
large-sized  trees  are  found.  It  may  reach  a  diameter  of  about 
90  centimeters  and  have  a  clear  length  of  13  meters. 

The  wood  is  very  hard,  heavy,  very  tough  and  flexible,  but 
not  resilient.  The  sapwood  is  up  to  6  or  8  centimeters  in 
thickness;  in  mature  trees  sharply  marked  off  from  heartwood. 
The  heartwood  is  reddish  brown  to  dark  chocolate,  often  con- 
taining masses  of  stony  deposits  in  old  knots  and  heart  cracks. 
The  grain  is  crossed  and  sometimes  curly;  texture  fine,  dense, 
smooth,  but  not  glossy.  Logs  and  large  timbers  are  liable  to 
split  deeply  in  seasoning;  boards  less  liable  to  split,  but  must 
be  piled  carefully  and  heavily  loaded  to  prevent  warping.  It 
is  very  difficult  to  work,  both  on  account  of  its  hardness  and 
toughness,  and  because  it  dulls  tools  badly,  even  when  no  stony 
deposits  are  met.  The  heartwood  is  rarely  attacked  even  by  ter- 
mites and  only  eaten  slowly  by  teredos.     The  sapwood  is  rapidly 
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attacked  by  both  insects  and  fungi.  The  wood  is  used  for  piling; 
posts;  foundation  sills;  ties,  paving  blocks,  bridges,  wharfs, 
and  ship  buildings ;  beams,  joists,  rafters ;  hubs,  spokes,  felloes, 
and  axles;  capstan  bars  and  other  levers;  ax,  pick,  and  other 
tool  handles;  mallets  and  other  wooden  tools;  recommended  for 
steamed  bent  work  where  great  strength  and  durability  are 
required. 

The  leaves  are  10  to  20  centimeters  long,  alternate,  simple, 
dark  shiny  green  on  the  upper  surface  and  silvery  below.  The 
flowering  branches  are  borne  in  the  axils  of  the  leaves  and  are 
hairy  and  from  7  to  15  centimeters  long  with  numerous  flowers. 
The  flowers  are  5  millimeters  long,  unisexual,  yellowish  green, 
and  bell-shaped.  The  flower  has  no  petals.  The  calyx  is  usually 
5-toothed.  The  anthers  are  borne  in  a  ring.  The  fruit  is  hard, 
woody,  smooth,  shiny,  4  to  8  centimeters  long,  and  boat-shaped. 

Family  8,  SONNERATIACEAE 

Genus  SONNE  RAT  I A 

There  are  two  species  of  Sonneratia  in  the  Philippine  man- 
grove swamps,  Sonneratia  alba  and  Sonneratia  ca^eolaris.  These 
two  species  can  be  readily  distinguished  by  the  shapes  of  the 
leaves.  The  leaves  of  Sonneratia  alba  are  narrow  and  pointed 
at  the  apex,  while  those  of  Sonneratia  ca^eolaris  are  about  as 
broad  as  long  and  rounded  at  the  apex. 

Key  to  the  species. 

Leaves  pointed  at  apex Sonneratia  alba. 

Leaves  rounded  at  apex Sonneratia  caseolaris. 

SONNERATIA  ALBA  Sm.    (Plate  XV).  Pedaiu. 

Local  names:  Payar  (Pangasinan) ;  palapdtf- palata,  pagatpdt,  and 
hikau-hikaiLan  (Bataan) ;  pagatpdt  (Manila,  Bataan),  lukabban,  Uukabhan 
(Cagayan). 

This  species  is  a  small  tree  occurring  along  the  upper  stretches 
of  tidal  streams.  The  fruit  is  slightly  acid  and  is  used  as  an 
article  of  food  and  also  for  making  vinegar.  This  tree  rarely 
reaches  a  height  of  more  than  9  meters.  One  individual  with 
a  diameter  of  80  centimeters  has  been  reported.  The  air  roots 
and  leaves  are  distinctly  smaller  than  those  of  Sonneratia  caseo- 
laris.  The  air  roots  are  sometimes  used  for  the  manufacture 
of  wooden  soles  of  shoes.  The  bark  contains  a  moderate  pro- 
portion of  tannin,  but  is  not  often  used  as  other  species  richer 
in  tannin  are  more  readily  available. 

The  wood  is  whitish  and  moderately  hard.  It  rarely,  if  ever, 
forms  heartwood  and  is  cut  only  with  mixed  inferior  firewoods. 

The  smallest  branches  are  jointed  and  four-angled.     The  leaves 
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are  thick  and  leathery,  narrow,  and  taper  to  a  broad,  short 
petiole.  They  are  from  4  to  10  centimeters  long  and  from  2 
to  4  centimeters  wide.  The  flowers  occur  singly;  the  calyx  is 
green,  2.5  to  3  centimeters  long,  and  divided  into  six  to  eight 
angular  lobes  which  are  longer  than  the  calyx  tube.  The  petals 
are  six  in  number,  narrow,  pink  or  white,  and  about  as  long 
as  the  calyx  segments.  The  stamens  are  very  numerous  and 
the  style  long.  The  fruit  is  hard,  3  to  4  centimeters  in  diameter, 
rounded  but  depressed  at  the  apex;  the  base  is  surrounded  by 
the  calyx  tube,  the  lobes  of  which  still  persist  when  the  fruit 
is  mature.     The  fruit  contains  many  seeds. 

SONNERATIA  CASEOLARIS  (Linn.)  EJngl.  (Plates XVI, X VIII).  Pagatpat. 

Local  names:  Pagatpat  (Cebu,  Camarines,  Tayabas,  Cagayan,  Samar, 
Agusan,  Basilan,  Zambales,  Cotabato,  Palawan,  Mindoro,  Zamboanga,  Pa- 
nay,  Guimaras  Island,  Negros,  Leyte,  Bataan,  Lanao) ;  bunayon  (Dinagat 
Island) ;  patpdt  (Butuan) ;  lukabban,  Uukabbdn,  lukabbadn  (Cagayan) ; 
pirara  and  palalan  (Cotabato) ;  bungdlon  (Masbate). 

This  is  a  tree  of  the  outer  part  of  the  swamp,  and  often  occurs 
even  on  exposed  reefs.  The  trunk  is  swollen  at  the  base,  at 
least  when  young.  The  air  roots  are  usually  from  a  few  centi- 
meters to  60  centimeters  in  length.  In  some  places  along  river 
banks,  where  the  tree  is  growing  in  soft  mud,  they  are  much 
longer,  and  have  been  known  to  reach  a  length  of  more  than 
2  meters.  The  bark  is  very  dark  gray.  Sonneratia  caseolaris 
may  reach  a  diameter  of  175  centimeters  and  a  clear  length  of 
26  meters. 

The  wood  is  moderately  hard  and  moderately  heavy  to  heavy. 
The  sapwood  is  3  to  8  centimeters  thick,  light  grayish  brown; 
the  heartwood  light  brown  to  dark  chocolate.  When  wet  or 
under  varnish,  the  heartwood  of  old  mature  trees  looks  almost 
black.  The  grain  is  straight  or  very  slightly  crossed ;  the  texture 
fine,  very  homogeneous,  smooth,  but  not  glossy ;  it  has  a  distinct 
salty  taste  and  a  fishy  or  swampy  odor,  especially  when  fresh. 
Boards  season  fairly  well,  but  logs  and  heavy  planks  are  liable 
to  check  internally.  It  is  easy  to  work.  It  lasts  well  in  the 
ground  and  even  the  sapwood  is  rarely  attacked  by  insects;  the 
heartwood  is  said  to  resist  teredos  very  well.  It  is  used  for 
piles ;  posts,  poles ;  ties ;  paving  blocks ;  ship,  bridge,  and  wharf 
building;  general  strong  construction;  doors;  siding,  sheathing, 
ceiling,  flooring,  and  all  kinds  of  interior  finish;  ship  planking 
and  decking;  furniture  and  cabinetwork;  and  musical  instru- 
ments. The  wood  contains  a  small  amount  of  salt,  making  the 
use  of  copper  nails  and  screws  necessary.  The  air  roots  are 
used  as  floats  for  fish  nets  and,  being  corky  in  texture,  are 
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employed  in  the  manufacture  of  inner  soles  for  shoes  and  can 
be  used  as  a  substitute  for  cork  or  pith. 

The  small  branches  are  more  rounded  than  in  Sonneratia  alba. 
The  leaves  are  thick  and  leathery,  rounded  at  the  apex,  6  to  10 
centimeters  long,  and  nearly  as  wide  as  long.  Two  or  three 
flower  buds  are  usually  found  together.  The  calyx  is  green, 
leathery,  3  to  4  centimeters  long,  and  divided  into  six  to  nine 
narrow  segments,  which  are  equal  in  length  to  the  calyx  tube 
or  longer.  The  petals  are  white,  narrow,  and  fall  off  very 
early;  they  are  nearly  as  long  as  the  calyx  segments.  Some- 
times there  are  no  petals.  The  stamens  are  very  numerous  and 
the  style  long.  The  fruit  is  hard,  rounded,  depressed  at  the 
apex,  3  to  4  centimeters  in  diameter,  and  surrounded  nearly 
to  the  middle  by  the  calyx  tube,  the  lobes  of  which  are  still 
present  when  the  fruit  is  mature.  The  fruit  contains  many 
seeds. 

Family  9,  RHIZOPHORACEAE 

The  family  Rhizophoraceae  is  the  most  important  one  in  the 
mangrove  swamps  and  contains  by  far  the  largest  number  of 
species.  The  members  of  this  family  in  the  swamps  are  dis- 
tinguished at  once  from  all  other  species  by  the  fact  that  the 
seed  germinates  and  produces  an  elongated  seedling  before  the 
fruit  drops  from  the  tree.  This  character  is  shown  clearly  in 
the  illustrations  of  the  members  of  this  family.  The  conspicuous 
part  of  the  seedling  that  projects  from  the  fruit  is  the  radicle 
or  young  root,  which  is  very  much  longer  than  the  plumule 
or  young  shoot.  The  family  Rhizophoraceae  is  represented  in 
the  swamps  by  three  genera ;  Rhizophora,  Bmguiera,  and  Ceriops. 

Trees  of  the  genus  Rhizophora  are  easily  distinguished  from 
all  other  trees  in  the  swamps  by  the  very  numerous  prop  roots 
which  grow  out  from  the  trunk  and  branches.  These  are  shown 
very  clearly  on  Plate  I.  The  genera  Brugviera  and  Cei^ps  can 
be  separated  by  the  shapes  of  the  leaves,  which  in  Bmguiera  are 
pointed  at  the  apex  and  in  Ceriops  are  rounded  and  notched  at 
the  apex. 

Key  to  the  genera, 

1.  Leaves  pointed  at  apex. 

2.  Tip  of  leaves  with  prominent  projection  of  midrib Rhizophora. 

2.  Tip  of  leaves  without  projection  of  midrib Bruguiem. 

1.  Leaves  rounded  and  notched  at  apex Ceriops, 

Genus  BRUGUIERA 

The  genus  Bmguiera  is  represented  in  the  Philippines  by 
four  species:  Bruguiera  conjugata  (busain),  B.  cylindHca  (pot6- 
tan-lalaki),   B.   sexangula    (pot6tan),   and  B.  parinfiora    (Ian- 
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garai) .  The  wood  is  hard  and  heavy  to  very  heavy ;  the  sapwood 
2  to  4  centimeters  thick,  sometimes  merging  gradually  into  the 
darker  heartwood,  but  often  almost  indistinguishable  from  it; 
the  heartwood  is  pale  dull  red  or  reddish  brown,  sometimes  with 
very  irregular,  narrow  but  ill-defined,  dark  streaks.  The  grain 
is  straight  and  the  texture  fine.  Beautiful  conspicuous  silver 
grain  occurs  on  radial  sections.  Logs  check  badly  in  seasoning, 
but  sawn  lumber  seasons  without  much  checking  and  warping 
if  properly  stacked  under  a  roof.  The  wood  is  hard  to  saw,  but 
otherwise  easy  to  work.  It  is  said  to  last  well  in  wet  situations, 
is  rarely  attacked  by  insects,  and  is  said  to  resist  teredos  for 
as  much  as  seven  or  eight  years.  It  has  much  the  same  uses 
as  that  of  the  genus  Rhizophora. 

The  leaves  of  Bruguiera  are  usually  leathery  in  texture,  oblong, 
and  entire.  The  flowers  are  rather  large  and  are  found  in  the 
axils  of  the  leaves.  The  calyx  is  split  into  eight  to  fourteen 
lobes.  The  petals  are  oblong,  and  equal  in  number  to  the  calyx- 
lobes,  two-lobed  or  notched  at  the  apex,  embracing  the  stamens 
by  pairs.  There  are  sixteen  to  twenty-eight  stamens.  The 
ovary  is  two-  to  four-celled.  The  fruit  is  included  in  or  joined 
to  the  calyx  tube,  is  one-celled,  one-seeded.  The  seed  germinates 
on  the  tree. 

The  different  species  of  Bruguiera  are  readily  distinguished 
either  in  flower  or  fruit  except  in  the  case  of  Bruguiera  conjugata 
and  Bruguiera  sexangula,  which  have  forms  intermediate  in 
character  between  typical  specimens  of  the  two  species.  The 
flowers  of  Bruguiera  conjugata  and  Bruguiera  sexangula  are 
large,  2.5  to  5  centimeters  long;  while  those  of  Bruguiera  par- 
viflora  and  Bmguiera  cylindrica  are  small  and  about  a  centimeter 
in  length.  The  flowers  of  Bruguiera  conjugata  are  typically 
red  with  the  calyx  divided  into  twelve  to  fifteen  lobes;  while 
the  flowers  of  Bruguiera  sexangula  are  usually  yellow  with  the 
calyx  divided  into  ten  lobes.  As  the  calyx-lobes  of  Bruguiera 
are  persistent,  the  fruits  of  these  two  species  can  be  readily 
distinguished  from  those  of  the  other  two  species  of  the  genu? 
by  the  long  calyx-lobes,  while  the  two  species  themselves  can 
be  separated  according  to  the  number  of  the  lobes  of  the  calyx. 
Bruguiera  cylindrica  and  Bruguiera  parviflora  can  easily  be  dis- 
tinguished by  the  fact  that  the  inflorescences  of  Bruguiera  cylin- 
drica be^r  two  or  three  flowers,  while  those  of  Bruguiera 
parviflcra  have  two  to  five  flowers.  The  petals  of  Bruguiera 
parviflora  are  yellow  with  a  brown  border  at  the  tip  and  those 
of  Bruguiera  cylindrica  white.  The  fruits  of  these  two  species 
are  readily  distinguished  by  the  fact  that  in  Bruguiera  cylin- 
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drica  the  calyx-lobes  are  bent  away  from  the  tip  of  the  fruit, 
while  those  of  Brugiera  parviflora  are  erect. 

Key  to  the  species. 

1.  Flowers  yellow  or  red,  2.5  to  5  centimeters  long;  seedlings  more  than  6 
millimeters  in  diameter;  inflorescences  with  one  flower  each. 

2.  Flowers  usually  red Bruguiera  eonjugata. 

2.  Flowers  usually  yellow Bruguiera  sexangula. 

1.  Flowers  greenish   yellow,  about   1  centimeter  in   length ;    seedlings   less 
than  6  millimeters  in  diameter.     Inflorescences  with  two  to  five  flowers. 

2.  Sepals  bent  back  from  the  apex  of  the  fruit Bruguiera  cylindrica. 

2.  Sepals  erect  on  fruit,  less  than  one-fourth  the  length  of  the  ovary. 

Bruguiera  parviflora. 

BRUGUIERA  CONJUGATA    (Linn.)    Merr.  and   B.  SEXANGULA    (Lour.) 
Poir. 

These  species  are  very  similar,  the  chief  difference  between 
the  two  being  in  the  color  of  the  flowers,  red  in  the  first  case 
and  yellow  in  the  second.  These  are  the  largest  trees  among 
the  true  mangroves.  Full-grown  individuals  are  from  40  to  65 
centimeters  in  diameter  and  from  18  to  23  meters  in  height. 
The  trees  have  an  erect  habit  and  thick-ridged,  very  dark, 
almost  black  bark,  which  contains  many  large,  brown,  corky 
pustules.  The  inner  bark  is  of  much  the  same  character  and 
appearance  as  that  of  bakauan  and  contains  about  the  same  or 
a  slightly  larger  amount  of  tannin. 

The  wood  is  very  much  the  same  in  structure  and  appearance 
as  that  of  bakauan,  except  that  it  is  lighter  red.  At  a  short 
distance  from  the  base  of  the  trees  and  extending  out  to  a  dis- 
tance often  as  great  as  5  or  6  meters  are  many  air  roots  or 
knees,  which  are  formed  by  roots  bending  upward  and  may  ex- 
tend 45  centimeters  into  the  air.  The  seedlings  are  stouter  and 
blunter  than  in  the  other  trees  of  the  family.  They  germinate 
and  grow  to  a  length  of  15  to  25  centimeters  before  dropping 
from  the  tree. 

BRUGUIERA  CONJUGATA   (Linn.)    Merr.   (Plate  XVIII).  Busain. 

Local  names:  Pototan  (Mindoro,  Bataan,  Tayabas,  Negros,  Leyte,  Zam- 
boanga,  Basilan,  and  Cagayan) ;  busai-ing  (Tayabas) ;  hakdu  (Tinago 
Island  and  Zambales) ;  bakauan  (Mindoro);  bv^i-ing  (Mindoro);  bakdo 
(Negros);  busain  or  similar  forms   (Mindoro  and  Tayabas). 

The  leaves  of  Bruguiera  eonjugata  are  elliptic  or  elliptic- 
oblong,  pointed  at  the  tip,  the  base  wedge-shaped.  When  dry 
the  upper  surface  is  shiny,  the  lower  surface  dull.  The  flowers 
occur  singly  in  the  axils  of  the  leaves  and  are  3  to  4  centimeters 
in  length  and  when  fully  opened  slightly  over  3  centimeters 
in  breadth.     The  calyx  is  bell-shaped,  leathery  in  texture  and 
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cut  for  half  its  length  into  narrow  pointed  teeth,  usually  twelve 
to  fifteen  in  number.  The  petals  are  slightly  shorter  than  the 
calyx-lobes  and  equal  to  them  in  number,  two-lobed  at  the  apex 
and  with  two  to  four  bristles  at  the  point  of  each  lobe,  hairy 
at  the  base,  otherwise  smooth  or  nearly  so.  Opposite  each 
petal  are  two  stamens,  which  are  shorter  than  the  petals.  Each 
alternate  filament  is  short.  The  fruit  is  small;  it  is  found  in 
the  bottom  of  the  calyx  tube  and  contains  a  single  seed  which 
germinates  in  situ,  forming  a  cylindrical  root  30  to  60  centi- 
meters in  length.  Bruguiera  gymnorrhiza  Lam.  is  a  synonym 
of  B.  conjugata  (Linn.)  Merr. 

BRUGUIERA  SEXANGULA    (Lour.)    Poir.    (Plates  XIX,  XX).     Pot6tan. 

Local  names:  Pototan  or  pututan  (Tayabas,  Zamboanga,  Mindoro,  Mas- 
bate,  Misamis,  Cotabato,  and  Palawan)  ;  tagasa  (Bataan) ;  btisdin,  husding, 
etc.  (Mindoro,  Tayabas,  Lanao,  and  Zamboanga) ;  sagasa  (Cagayan) ; 
dlay  (Palawan) ;  lagdsak  (Palaui) ;  bakduan  (Manila) ;  sagasak  (Palaui 
Island) ;  langari  (Basilan) ;  pototan-babae  (Palawan  and  Bataan)  ;  ba- 
kdnan-lalaki   (Bataan);    kalabaynan    (Bataan);    balinsardyan    (Tayabas). 

The  leaves  of  Bruguiera  sexangula  are  pointed  at  the  tip,  and 
wedge-shaped  at  the  base;  the  upper  surface  is  shining,  the 
nerves  faint;  the  lower  surface  is  reddish-brown  when  dry,  the 
veins  are  very  faint  or  obsolete,  but  the  midrib  is  prominent. 
The  flowers  are  yellow,  sometimes  tinged  with  orange,  and  occur 
singly  in  the  axils  of  the  leaves.  They  are  usually  3  to  4  centi- 
meters in  length  and  when  fully  opened  about  2.5  centimeters  in 
breath.  The  calyx  is  similar  to  that  of  Bruguiera  conjugata^ 
but  the  lobes  are  usually  only  ten  in  number.  The  petals  are 
about  half  the  length  of  the  calyx-lobes  and  deeply  divided  into 
two  parts,  with  a  stout  bristle  in  the  angle  between  the  two 
narrow  lobes,  and  sometimes  with  two  bristles  at  the  end  of 
each  lobe.  The  edges  are  densely  clothed  with  stout  white 
hairs.  The  fruit  is  similar  to  that  of  Bruguiera  conjugata, 
except  that  the  germinating  root  is  shorter. 

Bruguiera  eriopetala  W.  &  A.  is  a  synonym  of  Biiiguiera 
sexangula  (Lour.)   Poir. 

BRUGUIERA  CYLINDRICA  (Linn.)  Blume  (Plates  XXI,  XXII).  Pot6tan- 

lalAki. 
Local  names:  Bakduan  (Mindoro);  biiis  (Cotabato) ;  buadin  (Mindoro); 
hingdli  (Negros) ;  langdrai  (Cotabato) ;  magtongog  (Masbate) ;  pototan 
and  pototan-laldki  (Tayabas  and  Mindoro) ;  taM^al'babdk  (Mindoro)  ;  ka- 
lapinai  (Union);  buia  (Moro) ;  tangdlan  (Mindoro);  biuia  (Pang^sinan) ; 
magtangud  (Masbate);  biuas  (Bataan). 

Bruguiera  cylindrica  has  flowers  intermediate  in  size  between 
those  of  Bruguiera  conjugata  and  Bruguiera  parviflora.  The 
tree  is  usually  of  low  growth,  otherwise  it  is  much  like  Bruguiera 
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PLATE  XXI.     BRUQUIERA  CYLINDRICA,  FRUITS  AND  FLOWERS. 
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parviflora.  This  species  occurs  in  the  Philippines  in  an  exceed- 
ingly small  amount.  Swamps  are  frequently  found  which  do 
not  contain  it,  and  it  is  usually  of  small  size. 

Brugviera  cylindrica  has  rather  thin  leaves.  They  are  soft, 
7  to  12  centimeters  in  length,  shiny,  and  narrowed  at  both  ends. 
The  flowering  stalks  are  found  in  the  axils  of  the  leaves ;  they  are 
usually  shorter  than  the  petioles  and  bear  two  to  three  flowers. 
The  flowers  are  greenish,  about  1  centimeter  long  and  slightly 
ov6r  a  centimeter  broad.  The  calyx  is  green  and  divided  into 
seven  or  eight  narrow  fleshy  lobes.  The  petals  are  white,  equal 
in  number  with,  but  shorter  than,  the  calyx-lobes.  The  apex 
of  each  petal  is  divided  into  two  lobes ;  the  margins  have  scanty 
white  hairs  outside;  the  apices  are  rounded  and  each  is  crowned 
with  from  three  to  five  brown  bristles,  while  one  bristle  is 
found  in  the  angle  between  the  two  lobes.  The  stamens  are 
sixteen  in  number  and  unequal  in  length.  The  germinating 
root  is  cylindrical  and  reaches  a  length  of  15  to  20  centimeters 
before  the  seed  falls  from  the  tree.  Bruguiera  cari/ophylloides 
Blume.  is  a  synonym  of  Bruguiera  cylindrica  (Linn.)  Blume. 


BRUGUIERA  PARVIFLORA  W.  &  A.   (Plates  XXIII,  XXIV).     hAN^ARAl. 

Local  names:  Pototan  (Tayabas,  Cagayan,  Zamboan|:a) ;  hangdlai  or 
hangdrai  (Mindoro,  Masbate,  Leyte,  Iloilo,  Negrros) ;  hingdlai  (Polillo); 
langdrai  or  langdrV  (Zamboanga,  Tayabas,  Masbate,  Negros,  and  Zamba- 
les) ;  bakduav^laldki  (Batangas) ;  bubutigan,  biosan  (Samar). 

Bruguiera  parviflora  is  a  tall,  slender  tree  which  is  often  found 
in  solid  stands  in  the  interior  pf  the  swamp.  Trees  15  to  30 
centimeters  in  diameter  and  12  to  18  meters  in  height  are  full 
grown,  but  trees  up  to  55  centimeters  in  diameter  are  found. 
The  bark  is  gray,  hard,  and  thick,  and  has  broad,  smooth  ridges. 
The  air  roots  are  similar  to  those  of  Bruguiera  cofijugata  and 
B.  sexangula,  but  usually  smaller;  the  wood,  except  for  being 
lighter  in  color,  is  also  much  like  that  of  these  two  species. 

The  seedling  is  of  the  same  color  as  the  leaves,  slender  and 
nearly  cylindrical.  The  roots  of  the  seedling  grow  to  about  10 
or  12  centimeters  in  length  before  the  seed  drops  from  the  tree. 

The  leaves  of  Bruguiera  parviflora  are  yellowish  green,  6  to 
10  centimeters  in  length,  and  rather  narrow,  particularly  at  the 
base.  The  upper  surface  is  shiny,  the  lower  dull.  The  flowering 
shoots  are  in  the  axils  of  the  leaves  and  bear  two  to  five  yellowish 
green  flowers.  The  whole  flowering  shoot,  including  the  flowers, 
is  considerably  longer  than  the  petioles  of  the  leaves.  The 
flowers  are  about  a  centimeter  in  length  and  about  6  millimeters 
in  breadth.  The  calyx  tube  is  cylindrical  and  ends  in  eight 
pointed  lobes  about  one-fourth  the  length  of  the  calyx  tube. 
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The  petals  are  the  same  in  number  as  the  calyx-lobes  but  shorter. 
They  are  yellow  with  a  dark  brown  border  at  the  tip.  They  are 
two-lobed  and  each  bears  three  or  four  hairs,  while  a  single  hair 
is  found  between  two  lobes;  otherwise  the  petals  are  smooth. 
The  stamens  are  sixteen  in  number  and  of  unequal  size;  two 
are  embraced  by  each  petal. 

Genus  CERIOPS 

The  two  species  of  Ceriops,  C.  tagal  and  C.  roxhurghiana,  are 
known  as  tangal.  They  are  separated  only  by  very  minute  floral 
characters.  Tangal  is  a  small  tree  with  rather  smooth,  light 
gray  or  brown  bark,  which  is  perforated  in  many  places  by  dark- 
colored  lenticels.  Below  the  outer  corky  layer,  there  is  more  or 
less  orange  color.  The  bark  contains  a  high  percentage  of  tan- 
nin. The  trunk  flares  at  the  base.  A  short  distance  from  the 
trunk  some  of  the  roots  bend  upward  to  form  small  knees. 

The  sapwood  is  small  in  amount  and  scarcely  distinct  from 
the  heartwood.  The  heartwood  is  very  hard  and  heavy,  orange 
red,  changing  on  exposure  to  reddish  brown.  It  gives  an  irides- 
cent orange-red  color  to  water.  The  grain  is  straight  and  the 
texture  flne  and  dense,  taking  a  smooth,  almost  polished  surface 
under  sharp  tools.  It  does  not  check  badly,  but  is  somewhat 
liable  to  warp  in  seasoning  and  is  not  difficult  to  work  except  for 
its  hardness.  The  wood  is  used  for  much  the  same  purposes  as 
that  of  Rhizophora. 

The  leaves  are  leathery  in  texture,  opposite,  and  wider  toward 
the  apex  than  near  the  base.  They  are  notched  at  the  apex.  The 
flowers  are  small  and  light  greenish  yellow.  The  calyx  has  five 
or  six  lobes.  The  petals,  five  or  six  in  number,  are  inserted  at 
the  base  of  a  ten-  to  twelve-lobed  fleshy  disk.  There  are  ten  to 
twelve  stamens,  whose  stalks  are  inserted  between  the  lobes  of 
the  disk.  The  style  is  short  and  the  stigma  simple.  The  seed- 
lings are  angled  in  cross  section  and  may  reach  a  length  of  about 
35  centimeters  before  falling  from  the  tree. 

Tangal  is  found  near  the  mouths  of  tidal  streams.  Full-grown 
trees  are  from  15  to  40  centimeters  in  diameter  and  from  8  to 
11  meters  in  height. 

Key  to  the  species. 

Flowers  few  on  an  inflorescence,  each  with  a  short  stalk;  apex  of  petals 
with  three  to  four  club-shaped  appendages Ceriops  tagal. 

Flowers  few  on  an  inflorescence,  without  individual  stalks;  apex  of  petals 
lacerate,  that  is  with  a  torn  appearance Ceriops  roxburghiana. 

CERIOPS  TAGAL   (Perr.)   C.  B.  Rob.  Tai?5ai^ 

Local  names:   Tangal   (Tagalog,  Bisayan,  Zambales,  and  2iamboanga) ; 

tungod    (Bisaya  in  Negros) ;   tanghdl   (Mindoro) ;   magtonpod   (Mindoro) ; 
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tangdl-lalaki  (Mindoro) ;  tungud  (Jolo) ;  tongdg  (Masbate) ;  tagdsa  (Ba- 
taan) ;  pakat  (Palawan) ;  tonggui  (Culion) ;  tungog  (Visayan) ;  rdngan 
( Zambales ) ;  ruiigon  ( Pangasinan ) . 

The  leaves  of  Ceriops  tagal  are  from  5.5  to  7  centimeters  in 
length  and  from  2  to  4.5  centimeters  in  breadth;  the  petioles, 
from  2  to  3  centimeters  in  length.  The  flowers  are  about  6 
millimeters  long  and  are  borne  on  short  stalks.  The  calyx-lobes 
are  oblong  and  somewhat  blunt.  The  petals  are  oblong;  the 
apex  flat  or  notched  and  with  three  or  more  club-shaped  append- 
ages.    Stamens  ten,  nearly  as  long  as  the  petals. 

Ceriops  candollearia  H.  &  A.  is  a  synonym  of  Ceriops  tagal 
(Perr.)  C.  B.  Rob. 

CERIOPS  ROXBURGHIANA  Am.    (Plates  XXV,  XXVI).  TanSal. 

Local  names:  Matangdl  (Bataan) ;  tangdl  (Tayabas  and  Camarines) ; 
tungung  (Surigao) ;  bakduan  (Bataan  and  Mindoro) ;  bulubadidng  (Panay) ; 
tungug  (Negros). 

Ceriops  roxburghiana  has  leaves  up  to  11  centimeters  in  length 
and  6  in  breadth,  petioles  1.5  to  3  centimeters  in  length.  The 
flowers  are  about  5  millimeters  long  and  about  5  millimeters 
broad  and  do  not  have  individual  stalks.  This  five  or  six  calyx- 
lobes  are  short  and  somewhat  pointed.  The  petals  are  oblong, 
white  when  young,  turning  to  brown;  the  apex  notched  or 
slightly  flattened  and  with  a  torn  appearance. 

Genus  RHIZOPHORA 

Bakauan  is  the  name  given  to  the  species  of  Rhizophora. 
These  make  up  a  very  large  part  of  the  swamp  and  are  often 
the  most  conspicuous  constituent  of  it. 

These  trees  are  distinguished  from  all  others  by  their  much- 
branched  prop  roots,  which  hold  the  trees  up  out  of  the  water. 
This  is  perhaps  the  reason  why  the  wood  of  these  trees  is  usually 
sounder  than  that  of  others  from  the  swamp.  Besides  the  roots 
which  come  out  from  the  base  of  the  trunk,  there  are  often  large 
numbers  of  roots  developed  from  the  lower  branches.  The  bark 
is  very  dark,  almost  black,  coarsely  ridged,  and  about  2  centi- 
meters thick.     It  contains  a  high  percentage  of  tannin. 

The  sapwood  is  yellow  or  whitish ;  the  heartwood  dark  orange 
to  reddish  brown.  The  transition  from  sapwood  to  heartwood 
may  be  either  gradual  or  abrupt.  The  wood  is  hard  and  heavj\ 
The  sapwood  is  3  to  5  centimeters  thick,  and  in  old  trees  very 
sharply  distinguished  from  the  dark  heartwood.  The  grain  is 
straight  and  the  texture  fine  and  dense.     It  has  a  conspicuous 
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silver  grain.  Logs  and  large  timbers  are  liable  to  check  badly ; 
but,  if  the  wood  is  properly  sawn  and  carefully  stacked,  it  seasons 
with  little  warping  and  splitting.  It  is  hard  to  saw,  but  not 
otherwise  difficult  to  work.  It  lasts  well  in  wet  situations  and 
is  rarely  attacked  by  insects. 

The  wood  is  used  for  salt  water  and  foundation  piling,  mine 
timbers,  house  posts,  furniture,  and  cabinet-work;  if  properly 
sawn  and  carefully  seasoned,  it  would  make  an  excellent  flooring. 
On  account  of  its  shape,  great  strength,  and  durability  when 
submerged  in  fresh  water,  it  is  specially  recommended  for  sub- 
merged foundation  piles. 

The  pear-shaped  fruit  is  brown,  with  a  granular  or  roughened 
surface.  The  seedling  is  long,  spindle-shaped,  and  green.  It 
grows  downward  and  out  of  the  fruit  before  the  latter  falls  from 
the  tree.  The  surface  of  the  seedling  is  very  smooth,  except 
for  occasional  dark  brown  lenticels  which  project  from  the  sur- 
face. The  seedling  grows  to  a  length  of  75  to  100  centimeters 
before  dropping  into  the  mud,  where  it  promptly  takes  root. 
The  maximum  diameter  attained  by  bakauan  is  about  60  centi- 
meters; exceptional  trees  sometimes  have  a  clear  length  of  25 
meters.  The  average  dimensions  are,  however,  much  smaller 
than  the  figures  just  given.  Where  there  is  an  abundance  of 
light,  the  bole  is  usually  crooked,  low  branched,  and  practically 
worthless  except  for  firewood.  In  the  interior  of  the  forest 
bakauan  is  fairly  straight,  round  boled,  and  has  a  moderately 
spreading  crown. 

The  calyx  is  four-lobed.  The  petals  are  four  in  number,  and 
slightly  shorter  than  the  calyx-lobes. 

The  two  species  of  Rhizophora  are  easily  distinguished,  either 
in  flower  or  fruit.  The  inflorescence  stalks  of  Rhizophora  can- 
delaria  are  very  short,  being  shorter  than  the  petioles,  occur 
below  the  leaves,  and  each  bears  two  flowers.  The  inflorescence 
stalks  of  Rhizophora  mucronata  are  among  the  leaves,  as  long 
as  the  petioles,  and  each  bears  from  three  to  seven  flowers.  The 
fruits  of  the  two  species  are  easily  separated  by  the  length  of 
the  stalks.  All  of  these  characters  are  shown  plainly  in  the 
illustrations  of  the  species. 

Key  to  the  species. 

Flowers  below  the  leaves;  inflorescences  with  two  flowers;  stalks  of  in- 
florescences shorter  than  the  petioles Rhizophora  candelaria. 

Flowers  among  the  leaves;  inflorescences  with  three  to  seven  flowers;  stalk 
of  inflorescences  as  long  as  the  petioles Rhizophora  mucronata. 
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RHI20PH0RA  CANDELARIA  DC.  (Plates  I,  XXVII).       BakXuan-LALAKI. 

Local  names:  Bakduan  (Tagalog) ;  bakdu  (Visayan) ;  bakduan-hahde 
(Tagalog  and  Bisaya,  Zamboanga) ;  uakdtan  (Mindoro) ;  bakduan-laldki 
(Mindanao);  bakad  (Zambales) ;  bakkau  (Samar,  Capiz) ;  bakau-laldki 
(Pampanga) ;  bangkdu  (Davao). 

The  leaves  of  Rhizophora  candelaria  are  10  to  16  centimeters 
in  len^h,  leathery  in  texture,  green  and  shiny,  and  oblong- 
elliptic  in  shape.  The  apex  is  pointed  or  ends  in  a  thornlike  pro- 
longation of  the  midrib.  The  stalks  of  inflorescences  are  found 
in  the  axils  of  fallen  leaves  and  are  shorter  than  the  petioles 
of  the  leaves.  Two  flowers  are  borne  on  each  inflorescence  stalk. 
The  flowers  are  pale  greenish  yellow. 

This  species  is  usually  known  by  the  erroneous  name  Rhizo- 
phora conjugata, 

RHIZOPHORA   MUCRONATA  Lam.   (Plates  XXVIII,  XXIX).     BakAuan- 

BABAE. 

Local  names:  Bakduan  (Tagalog);  bakha>o  (Surigao) ;  bakdu  (Negros) ; 
bakduan-laldki  (Zambales) ;  bakduang-laldki  (Zamboanga) ;  bangkdu  (Taga- 
log in  Tayabas). 

The  leaves  of  Rhizophora  mucronata  are  leathery  in  texture, 
oblong-elliptic,  shiny,  and  up  to  16  centimeters  in  length.  The 
apex  of  the  leaf  terminates  in  a  slender,  thornlike  prolongation 
of  the  midrib.  The  inflorescence  stalks  are  among  the  leaves. 
They  are  from  2.5  to  4  centimeters  in  length,  about  as  long  as 
the  petioles  of  the  leaves,  forked  at  the  apex,  and  bear  from  three 
to  seven  flowers.     The  flowers  are  white  to  cream  color. 

Family  10,  COMBRETACEAE 

Genus  LUMNITZERA 

Key  to  the  species. 

Flowers  scarlet  Lumnitzera   littorea. 

Flowers  white  Lumnitzera  racemosa. 

LUMNITZERA  LITTOREA  Voigt.   (Plate  XXX).  Tabau. 

Local  names:  Bating  or  bakting  (Tawi-tawi,  Jolo) ;  daluru-babde  (Taya- 
bas);  sagdaa*  (Dinagat  Island);  maoro  (Surigao);  kolaaiman  (Culion 
Island) ;  libdto  (Tayabas,  Polillo,  Palawan) ;  panting-panting  (Basilan) ; 
kalapini*  (Zambales) ;  kuldsi  (Mindoro) ;  bulokbUlok  (Negros  Occidental) ; 
agndia  (Zambales) ;  karifurug  (Cagayan) ;  anildi  (Mindoro) ;  papdsil  (Ta- 
yabas) ;  magalolo  (Polillo) ;  santing  (Moro  and  Tawi-tawi) ;  tabdu  (Capiz, 
Negros,  Zamboanga,  Sorsogon,  Masbate) ;  dulokdulok  (Masbate) ;  sala'sd 
(Occidental  Negros). 

This  species  is  a  tall  tree  found  along  rivers  in  the  swamps. 
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and  a  smaller  tree  or  shrub  where  conditions  for  growth  are 
less  favorable.  It  reaches  a  diameter  of  50  centimeters  and  a 
height  of  18  meters.  The  bark  is  gray  when  the  tree  is  young 
and  often  nearly  black  when  mature,  coarsely  furrowed,  rather 
thick  and  corky.  The  air  roots  are  few  in  number  and  similar 
to  those  of  Bruguiera  conjugata,  B,  sexangvla,  and  B.  cylindrica. 

The  wood  has  a  distinct  roselike  odor  when  fresh.  The  sap- 
wood  and  heartwood  are  not  very  different  in  color;  the  wood 
is  pale  brown,  straight  grained,  dense  and  smooth,  with  a  fine 
texture,  and  takes  a  silky  finish  under  a  sharp  plane.  It  seasons 
well  and  is  easy  to  work.  It  is  used  for  piles,  poles,  house  posts, 
ties,  paving  blocks,  bridges,  and  wharves,  general  strong  con- 
struction, ship  planking  and  decks,  handles,  and  cabinet-work. 

The  leaves  are  5  to  8  centimeters  long,  alternate,  very  thick 
and  fleshy,  rounded  at  the  apex  and  notched,  and  clustered 
toward  the  ends  of  the  twigs.  The  petioles  are  very  short.  The 
flowers  are  bright  scarlet  and  about  8  millimeters  in  length. 
They  are  borne  in  considerable  numbers  at  the  ends  of  branches. 
The  calyx  tubes  terminate  in  five  lobes.  The  petals  are  scarlet, 
five  in  number,  and  about  7  millimeters  long.  There  are  five 
to  ten,  but  usually  seven  stamens,  which  are  the  same  color  and 
twice  as  long  as  the  petals.  The  fruit  is  woody,  elongated,  about 
2  centimeters  long  and  7  millimeters  wide,  narrowed  at  each  end, 
crowned  by  a  persistent  calyx  rim,  and  contains  a  single  seed. 

LUMNITZERA  RACEMOSA  Wild.  KuUlsi'. 

Local  names:  Tabdu  (Iloilo,  Tayabas) ;  suldsi*  (Rizal,  Manila);  kuldsT 
(Bataan). 

This  species  differs  from  the  last  in  being  of  much  smaller  size 
and  in  having  white  flowers.  This  tree  grows  in  mud  in  the 
swamp  or  in  sand  at  the  edge  of  the  swamp.  The  wood  is  like 
that  of  Lumnitzera  littorea. 

The  leaves  are  fleshy,  green,  shiny,  2.5  to  7  centimeters  in 
length,  the  apex  rounded  and  notched,  the  base  pointed,  the 
petioles  very  short.  The  flowering  shoots  are  borne  in  the  axils 
of  leaves  and  are  from  2  to  6  centimeters  long.  The  calyx  is 
green,  5  to  6  millimeters  long,  with  five  short  lobes.  The  petals 
are  white,  about  4  millimeters  long,  and  five  in  number.  The 
stamens  are  white,  about  as  long  as  the  petals,  and  five  to  ten 
in  number.  The  fruit  is  woody,  green,  oblong,  about  1.5  centi- 
meters long,  narrowed  at  both  ends,  crowned  by  the  persistent 
calyx  rim,  and  contains  a  single  seed. 
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Family  11,  MYRTACEAE 

Genus  OSBORNIA 

OSBORNIA  OCTODONTA   F.  Muell.    (Plate  XXXI).  Tawalis. 

Local  names:  Tuawia  (Palawan);  tiwayos  (Masbate) ;  gunhun  (Basi- 
Ian) ;  maligdng  (Polillo  Island) ;  tawalis  (Tayabas,  Camarines) ;  sagasd* 
(Iloilo) ;  tahdu  (Negros) ;  diiluk-duluk  and  sagasd'  (Negros) ;  monotbonot 
(Leyte) ;  kuldsi*   (Zamboanga) ;  ttuinio  (Tayabas). 

Osbomia  octodonta  is  a  small  tree  with  a  very  crooked  trunk. 
The  bark  is  reddish  brown  and  very  shaggy,  and  is  sometimes 
used  in  the  caulking  of  boats.  The  wood  is  light  grayish  brown, 
fine  grained,  and  exceedingly  durable. 

All  parts  of  the  plant  are  smooth  except  the  flowers,  which 
are  hairy.  The  leaves  are  opposite,  rounded  at  the  tip,  pointed 
at  the  base,  about  4  centimeters  long,  and  1  to  2  centimeters 
wide.  The  flowers  are  white,  less  than  a  centimeter  in  length, 
without  stalks,  and  are  borne  either  singly  or  in  groups  of  a 
few  flowers  either  in  the  axils  of  the  leaves  or  at  the  ends  of 
branches.  Petals  are  lacking.  The  calyx  is  bell-shaped  and  ter- 
minates in  eight  lobes.  The  fruit  is  included  within  the  csAyx 
tube  and  contains  one  or  two  seeds. 

Family  12,  MYRSINACEAE 

Genus  AEGICERAS 

Key  to  the  species. 

Leaves  up  to  4.5  centimeters  wide;  flowers  in  rounded  clusters,  all  of  the 

flower  stalks  joined  at  about  the  same  point Aegiceras  camiculatum. 

Leaves   3  centimeters  wide  or  less;    flowers   in   compound   inflorescences. 

Aegiceras  fioridum. 

AEGICERAS  CORNICULATUM    (Linn.)   Blanco.    (Plates  XXXII-XXXIV). 

Saging-sAging. 

Local  names:  TimbambdkiSf  pildpil,  pagatpdt,  pipisik  (Bataan) ;  saging- 
sdging  (Capiz,  Negros,  Lanao,  Surigao,  Mindoro) ;  kindug-kindugf  sulasig, 
tinduk'tindukan  (Tayabas) ;  dumaruU  (Cagayan) ;  tindok-tinddk  (Leyte, 
Tayabas) ;  tindok  (Mindoro) ;  tunduk-turvdukan  (Polillo  Island) ;  batag- 
batdg    (Zambales) ;    bulali    (Negros);    tayokdn    (Surigao). 

Aegiceras  comiculatuin  is  a  small  tree  or  shrub  which  is  found 
along  streams  in  the  inner  part  of  the  swamp  and,  occasionally, 
on  more  or  less  sandy  spots  in  the  outer  part  of  the  swamp.  The 
bark  is  dark  brown.  The  tree  rarely  exceeds  8  meters  in  height 
and  is  usually  much  smaller. 

The  leaves  are  alternate,  leathery,  smooth,  rounded  and 
notched  at  the  apex,  somewhat  pointed  at  the  base,  usually  from 
4  to  10  centimeters  in  length,  and  2.5  to  6  centimeters  wide ;  the 
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midrib  is  slender ;  the  petioles  are  usually  about  a  centimeter  or 
less  in  length.  The  flowers  are  fragrant  and  borne  in  rounded 
clusters,  the  bases  of  the  stalks  all  rising  from  nearly  the  same 
point.  The  flower  stalks  are  slender  and  1  to  2  centimeters  in 
length.  The  calyx  has  5  lobes,  which  are  leathery,  twisted  to  the 
left  and  overlapping  to  the  right,  and  about  6  millimeters  long. 
The  corolla  is  white  and  has  a  short  tube  about  6  millimeters  long 
with  five  pointed  lobes,  which  overlap  to  the  right  in  the  bud  and 
are  about  as  long  as  the  tube.  There  are  five  stamens,  which  are 
inserted  on  the  corolla  tube  and  are  longer  than  the  corolla  lobes. 
The  fruit  is  shaped  like  a  miniature  banana  except  that  it  usually 
ends  in  a  sharp  point.  It  is  up  to  7  centimeters  in  length  and 
contains  a  single,  elongated  seed  which  fills  the  cavity  of  the 
fruit. 

AEGICERAS  FLORIDUM  R.  and  S.  (Plate  XXXV).  TiNDUKTiNDUKAN. 

This  species  is  much  less  abundant  than  Aegiceras  coimicu- 
latum  and  differs  from  it  in  having  smaller  leaves,  which  are 
3  centimeters  or  less  in  width,  and  in  having  branched  inflores- 
cence stalks. 

Family  13,  APOCYNACEAE 

Genus  CERBERA 

CERBERA  MANGHAS  Linn.   (Plate  XXXVI).  BaraybAy. 

Local  names:  Buto-buto  (Surigao,  Dinagat  Island);  bayag-uad,  pan- 
dakaki  (Camarines) ;  baraybdy  (Baler);  butd-hutd  (Bataan),  bat-ano 
(Camiguin  Island) ;  kiibi  (Zambales) ;  ditd  (Moro) ;  lipdta  (Palawan) ; 
panabulon  (Negros) ;  dungds  (Cotabato). 

Cerbera  manghas  is  usually  a  shrub,  although  it  may  some- 
times grow  into  a  small  tree.  It  occurs  in  situations  similar  to 
Excoecaria  agallocha.  Cerbera  manghas  has  milky  sap  like  that 
of  Excoecaria, 

The  leaves  are  shiny,  narrowed  at  both  ends,  and  about  20 
centimeters  long.  The  flowers  are  white,  fragrant,  about  5  centi- 
meters in  diameter,  and  occur  on  terminal  branches.  The  calyx 
tube  is  short  and  ends  in  five  lobes,  which  are  spreading,  pale 
green,  pointed,  and  about  2  centimeters  long.  The  corolla  tube 
is  slender,  greenish  white,  large  above,  and  about  4  centimeters 
long.  The  upper  part  of  the  corolla  is  spreading,  about  5  centi- 
meters in  diameter,  white  with  a  purple  center,  and  divided  into 
five  lobes.  The  fruit  is  smooth,  green,  rounded,  and  about  6 
centimeters  long. 

Cerbera  odoUam  Gaertn.  is  a  synonym  of  Cerbera  manghas 
Linn. 
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Family  14,  VERBENACEAE 

Genus  AVICENNIA 

Trees  of  Avicennia  are  distinguished  from  all  others  in  the 
swamps  by  the  lower  surface  of  the  leaves  being  light  gray  or 
white.  This  character  is  most  nearly  approched  in  Heritiera, 
the  lower  surfaces  of  the  leaves  of  which  have  a  silvery 
appearance. 

Key  to  the  species. 

Tips  of  leaves  usually  somewhat  rounded Avicennia  officinalis. 

Tips  of  leaves  pointed Avicennia  alba. 

AVICENNIA  OFFICINALIS  Linn.    (Plates  XXXVII,  XXXVIII).     Api-Apl 

Local  names:  Midpi  (Samar,  Leyte,  Masbate) ;  apv-dpi  (Capiz,  Ba- 
taan,  Davao,  Zamboanga,  Cotabato,  Palawan,  Mindoro) ;  kalapivi  mangii- 
it  (Zambales) ;  buii^dlon  (Marinduque,  Tayabas,  Pangasinan,  Zambales, 
Mindoro,  Capiz,  Iloilo,  Camarines,  and  Negros) ;  kuldsi  (Cotabato) ;  ka- 
lapini*  (Pangasinan,  Bataan,  and  Zambales) ;  pipisig  or  pipisik  (Tayabas, 
Camarines,  Mindoro) ;  pidpi  (Iloilo,  Capiz,  Agusan,  Tayabas) ;  liiigog 
(Cagayan) ;   piksik    (Mindoro). 

This  species  is  a  tree  of  the  outer  part  of  the  swamp.  The 
bark  is  usually  light  gray  or  brown  and  rather  smooth  but 
finely  checked  by  small  cracks.  The  air  roots  are  numerous, 
small,  8  to  20  centimeters  high,  and  conical.  This  species  is  of 
little  value.  In  swamps  where  cutting  has  been  excessive,  and 
more  valuable  species  removed,  the  latter  are  often  largely  re- 
placed by  Avicennia  officinalis. 

The  wood  is  hard,  heavy,  brittle,  but  difficult  to  split,  having 
an  exceedingly  crossed  spiral  grain.  The  sap  wood  is  4  to  6 
centimeters  thick,  whitish,  turning  in  drying  to  gray  or  light 
brown,  in  large  trees  sharply  marked  off  from  heartwood.  The 
heartwood  is  purplish  gray.  The  grain  is  very  conspicuous  from 
alternate  bands  of  hard  and  soft  tissue,  very  strongly  crossed, 
often  irregularly  wavy.  The  texture  of  the  hard  tissue  is  ex- 
tremely fine  and  dense ;  of  the  soft  tissue,  somewhat  coarser.  The 
wood  seasons  well,  but  the  sapwood  is  liable  to  stain  badly  if 
not  seasoned  quickly.  It  is  not  difficult  to  work.  The  durability 
is  said  to  be  poor,  but  the  wood  is  rarely  attacked  by  beetles. 
It  is  used  locally  for  rice  mortars ;  is  a  favorite  in  some  regions 
for  smoking  fish ;  a  wood  that  for  its  peculiar  color  and  attractive 
grain  should  find  a  good  place  in  small  cabinetwork;  recom- 
mended for  trial  in  creosoted  paving  blocks. 

The  leaves  are  leathery,  opposite,  dark  green  above,  very  pale 
and  hairy  beneath,  usually  somewhat  rounded  at  the  apex, 
narrow  at  the  base,  5  to  10  centimeters  long  and  2.5  to  5  centi- 
meters broad;  midrib  stout  and  very  prominent.     The  flowers 
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PLATE  XXXVII.     AVICENNIA  OFFICINALIS.  FLOWERS  AND  IMMATURE  FRUIT. 
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are  small,  without  individual  stalks,  and  are  in  small  heads  on 
stiff  angular  flowering  stalks,  which  occur  either  two  together 
in  the  axils  of  the  upper  leaves  or  several  at  the  end  of  a  branch. 
There  are  three  to  seven  flowers  in  each  head.  The  corolla  is 
orange-yellow.  The  corolla  tube  is  very  short,  cylindrical,  and 
has  four  lobes.  The  lobes  are  5  millimeters  in  length,  hairy 
without,  and  nearly  smooth  within.  The  calyx  has  five  lobes, 
which  are  2  to  8  millimeters  long,  hairy  on  the  margins;  the 
lower  part  of  the  back  hairy,  the  rest  smooth.  There  are  four 
stamens,  which  are  inserted  on  the  throat  of  the  corolla  and 
extend  beyond  the  corolla.  The  fruit  is  a  capsule,  2.5  to  4  centi- 
meters long,  and  contains  a  single  seed  which  completely  fills 
the  capsule. 

AVICENNIA  ALBA  Blume.  Api-API. 

Local  names:  Kachuchis  (Suri^o) ;  pidpi  (Misamis) ;  pundung  (Co- 
tabato) 

This  species  is  apparently  less  abundant  than  Avicennia  of- 
ficifialis  and  differs  from  it  largely  in  inconspicuous  floral 
characters.  The  wood  appears  to  be  identical  with  that  of 
Avicennia  officinalis. 

The  leaves  are  leathery,  pointed  at  the  apex,  narrowed  at  the 
base,  either  smooth  on  both  surfaces  or  with  whitish  hairs  be- 
neath, especially  when  young;  5  to  7  centimeters  long,  2.5  to 
5  centimeters  broad.  The  midrib  is  prominent.  The  flowers, 
without  individual  stalks,  grow  either  in  small  heads  or  in 
spikes.  The  calyx  has  segments,  which  are  thick,  2.5  milli- 
meters long,  fringed  with  hair,  and  slightly  hairy  at  the  back 
near  the  base.  The  corolla  tube  is  very  short  and  sometimes 
almost  lacking.  It  has  four  smooth  pointed  lobes,  2.5  milli- 
meters long.  There  are  four  stamens  inserted  on  the  corolla 
throat.  These  do  not  reach  to  the  end  of  the  corolla.  The 
fruit  is  a  capsule  1  to  2  centimeters  in  length  and  contains  one 
seed  which  completely  fills  the  lower  part  of  the  capsule. 

Family  15,  ACANTHACEAE 

Genus  ACANTHUS 

Key  to  the  species. 

Flowers  blue;  corolla  about  4  centimeters  long Acanthus  Uicifolius. 

Flowers  white;  corolla  about  2  centimeters  long Acanthus  ebracteatus, 

ACANTHUS  ILICIFOLIUS  Linn.    (Plate  XXXIX).  DiuuAriu. 

Local  names:  LagoUoi  (Agusan) ;  gregorio  (Bisaya) ;  dagudri,  galura, 
tindoi,  tinlm  (Tagalog) ;  daludri  (Bataan) ;  santing-santing  (Moro) ; 
duludriu   (Mindoro). 
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Acanthiis  ilicifolius  is  a  shrub  0.5  to  1.5  meters  high.  It  has 
prop  roots.  The  leaves  are  opposite  and  up  to  18  centimeters 
in  length  and  8  in  breadth.  They  have  very  short  petioles. 
The  flowers  are  about  4  centimeters  long,  borne  on  spikes,  and 
are  surrounded  by  two  bracts  and  a  bracteole.  The  calyx  is 
divided  near  the  base  into  four  parts,  two  of  which  are  much 
longer  than  the  other  two.  The  fruit  is  a  capsule  from  2  to  2.5 
'  centimeters  long. 

ACANTHUS   EBRACTEATUS  Vahl.  TiGBAU. 

This  species  is  also  known  by  the  same  names  as  Acanthus 
ilidfolitis.  The  flowers  of  Acanthtis  ehrobcteatus  are  surrounded 
by  two  bracts  but  no  bracteole.  The  corolla  is  white  and  about 
2  centimeters  long.  The  calyx  is  shorter  than  in  Acanthus  Uicir 
folivs.     Otherwise  the  species  is  similar  to  Acanthv^  ilidfolivs. 

Family  16,  RUBIACEAE 

Genus  SCYPHIPHORA 

8CYPHIPH0RA    HYDROPHYLLACEA   Gaertn.    (Plate  XL).  NfLAD. 

Local  names:  Arinaya  (Ilocos  Norte);  landing  (Culion,  Tayabas) ; 
tugisak  (Cotabato) ;  bcUasidi  (Zambales) ;  kuldsV  (Tayabas) ;  hanbulalij 
ta^du  (Neg:ros) ;  aagasd   (Zamboanga) ;  nilad  or  nilar  (Tagalog). 

Scyphiphora  hydrophyllacea  is  a  small  tree  growing  along 
streams  in  the  swamps.  It  has  dark-colored  bark.  All  parts  of 
the  plant  except  the  inside  of  the  corolla  tube  are  without  hairs. 

The  leaf  blades  are  smooth,  leathery,  rounded  at  the  apex, 
and  pointed  at  the  base,  4  to  10  centimeters  long,  and  2  to  5 
centimeters  wide.  The  petioles  are  usually  1  to  2  centimeters 
long.  The  flowers  are  small,  white,  often  tinged  with  red,  and 
borne  in  compact  groups.  The  calyx  is  about  4  millimeters  long. 
The  calyx  tube  ends  in  four  or  five  small  teeth.  The  corolla 
tube  is  cylindrical,  about  as  long  as  the  calyx  with  four  or  five 
lobes  which  are  about  half  as  long  as  the  tube.  The  fruit  is 
somewhat  cylindrical,  with  eight  to  ten  grooves,  and  usually  a 
little  less  than  a  centimeter  in  length. 

Family  17,  COMPOSITAE 

Genus   PLUCHEA 

PLUCHEA  INDICA  Linn.  KALAPfNl*. 

Local  names:  Banig-banig  (More);  kalapinV  (Manila);  fMtmanUla 
(Batangas) ;  lagHndi^'ldte  (Zambales). 

Pluchea  indica  is  a  small  shrub  1  to  4  meters  in  height.  The 
leaves  are  1  to  7  centimeters  long  and  widest  toward  the  tip, 
which  is  slightly  pointed ;  the  base  narrows  to  a  point ;  the  margin 
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is  toothed.  The  flowers  are  light  blue  and  are  in  dense  heads 
arranged  in  compact  inflorescences  at  the  ends  of  branches.  The 
fruit  is  minute  and  crowned  with  white  hairlike  projections.     " 

STANDS  IN  MANGROVE  SWAMPS 

The  present  condition  of  the  mangrove  swamps  in  the  Philip- 
pines is  very  variable.  In  places  close  to  centers  of  population, 
as  in  the  immediate  vicinity  of  Manila,  Iloilo,  and  Cebu,  the 
swamps  have  been  so  closely  cut-over  as  to  make  them  almost 
valueless.  In  many  other  places  the  most  valuable  trees  have 
been  largely  removed,  in  other  areas  the  swamps  yield  a  large 
quantity  of  good  material,  and  still  others  are  practically  un- 
touched. The  largest  remaining  virgin  swamps  in  the  Islands 
are  probably  in  Palawan  and  Mindanao,  although  in  both  of 
these  islands  a  considerable  amount  of  cutting  and  bark  collecting 
has  been  carried  on. 

A  careful  study  of  the  swamps  near  Port  Banga,  Mindanao, 
has  been  made  by  Dr.  H.  N.  Whitford  and  Forester  W.  I.  Hut- 
chinson. The  following  extracts  from  their  report  describes 
this  forest: 

The  mangle  forests  of  the  Port  Banga  tract  cover  an  area  of  2,463 
hectares  (6,086  acres).  The  largest  continuous  body  of  swamp,  varying 
in  width  from  0.5  to  2  kilometers  (0.31  to  1.42  miles),  extends  from  the 
head  of  Balon  Bay  northward  to  the  Baluan  River.  Scattered  areas,  some 
of  considerable  extent,  also  occur  near  the  Tungauan  River,  and  in  Ticbucay 
Bay  and  Port  Banga. 

Light  cuttings  have  been  made  in  these  swamps  for  many  years,  and 
since  1902  certain  situations  have  been  heavily  culled  for  posts  and  poles. 
Tanbark  has  also  been  extensively  exploited,  many  areas  being  practically 
stripped  of  Tangal,  the  species  from  which  the  bark  is  obtained. 

The  mangle  forest  is  made  up  of  a  dense  stand  of  small  and  medium- 
sized  trees,  many  of  which  are  raised  on  stilt  roots  from  1  to  3  meters 
(3  to  10  feet)  above  the  gn^ound.  The  characteristic  species  of  the  stand 
are  Pagatpat,  Bakauan,  and  Pototan.  In  certain  localities  Piagau  and 
Langarai  form  pure  stands,  to  the  practical  exclusion  of  all  other  trees. 
Tangal  and  several  minor  species  occur  scattered  throughout  all  the  swamps. 

The  soil  is  soft,  black  mud  of  unknown  depth.  Underbrush  and  litter 
are  entirely  absent.  The  only  method  of  travel  through  many  of  the 
swamps  is  by  climbing  along  on  the  stilt  roots  of  the  trees. 

In  the  area  surveyed,  Pagatpat  and  Bacauan  formed  over  90  per  cent 
of  the  stand.  The  average  diameter  of  all  trees  over  40  cm.  (16  inches) 
is  47  cm.  (18  inches).  The  largest  tree  is  Pagatpat,  which  reaches  a 
maximimi  diameter  of  80  centimeters  (31  inches)  or  more,  with  a  maximum 
clear  length  of  17.50  meters  (57  feet).  The  clear  length  of  Bakauan 
almost  equals  Pagatpat,  and  that  of  Pototan  exceeds  it,  but  the  greater  per- 
centage of  these  species  falls  below  40  centimeters  (16  inches)  in  diameter. 
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Where  the  stand  is  dense,  the  trees  are  tall,  straigrht,  and  clean-boled. 
In  open  situations,  they  are  low-branched  and  crooked.  Bakauan  is  the 
only  important  swamp  tree  with  stilt  roots. 

Table  I. — Stand  table  for  1  hectare  of  mangrove  swamp  forest  near 
Port  Bang  a,  Mindanao,    Average  of  6S5  hectares, 

[Data  from  H.  N.  Whitford  and  W.  L  Hutchinson.] 
AVERAGE  NUMBER  OF  TREES  80  CENTIMETERS  AND  OVER  IN  DIAMETER. 


Diameter  at  breast  hisrh 
or  above  buttresses. 


Bakauan. 


cntm 
80 

72.96 

40 

22.24 

60 

8.04 

60 

0.82 

70 

80 

90 

100 



Total  1 

96.66 

Per  cent 

66.17 

AVERAGE  NUMBER  OF  TREES  40  CENTIMETERS  AND  OVER  IN  DIAMETER. 


1    Per  hectare 
I    Percent 


26.60 
42.67 


29.60 
49.32 


2.88 
4.80 


0.96 
1.60 


69.04 
98.40 


0.96 
1.60 


60 
100 


I 


AVERAGE   AND  MAXIMUM   DIAMETER   OF  COMMERCIAL  TREES. 


Species. 


Average  diameter 

breast  hiffh  or 
above  buttresses. 


I 


Balcauan 

Pasatpat 

Pototan 

Tanffal 

Average 


Trees  80 
centime- 
ters and 
over. 


em. 

32.97 

48.26 

40.00 

84.28 


Trees  40 
centime- 
ters and  i 
over.     ' 


Maxi- 

mum 
diameter 

breast 
hiirh  or 

above 
buttres- 
ses. 


em. 
41.44 
68.19 
48.88 
48.83 


Number 
of 

m' 

nred 


cvt. 


60 

100 

60 

60 


616 


11 
56 


88.88 


46.67 


Table  I  shows  the  number  of  trees  over  30  centimeters  in  dia- 
meter according  to  species  and  diameter  classes  of  10  centimeters. 
In  Table  II  are  shown  the  number  of  poles  6  to  15  centimeters 
and  16  to  25  centimeters  in  diameter.  These  figures  were  ob- 
tained in  a  virgin  stand. 
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Table  II. — Stand  of  poles  on  one  hectare  in  mangrove  swamp  forest,  Port 
Banga  area,  Mindanao.    Average  of  6.25  hectares. 

[Data  from  H.  N.  Whitford  and  W.  I.  Hutchinson.] 


Pole  class. 


Small.  6  to  15  cm.  di- 
ameter  

Large.  16  to  25  cm.  di- 
ameter  _ 

Total 

Per  cent 


Average  number  of  poles  per  hectare. 


Baka- 
uan. 


67.75 


74.88 


182.68 
78.73 


Tanaral. 


7.62 


11.04 


18.66 
11.02 


Pagat- 
pat. 


5.44 


7.04 


12.48 
7.41 


Po- 
totan. 


Total. 


0.64 


1.12 


L76 
1.04 


71.86 


94.08 


166.48 
98.20 


Miscel-I  Q^j 
species. 


L92 


1.12 


78.27 


96.20 


8.04  .  168.47 
1.80  I  100.00 


Per 
cent. 


48.6 


66. 5 


100.0 


Aver- 
age 

stand 
per 

acre. 


29.66 


88.58 


68.18 


Dr.  F.  W.  Foxworthy  has  found  stands  of  from  300  to  650 
cubic  meters  per  hectare  in  large  swamps  in  Mindanao. 

Tables  III  to  V,  taken  from  a  report  by  Ranger  Vicente  Castillo 
on  a  virgin  mangrove  swamp  on  Basiad  Bay  in  Tayabas  Prov- 
ince, give  a  good  idea  of  the  original  composition  of  a  mangrove 
swamp.  In  these  tables  cords  are  calculated  by  allowing  30  per 
cent  for  air  space  in  stacking.  One  cord  is  the  equivalent  of  3.62 
cubic  meters. 

An  examination  of  these  tables  shows  that  the  stand  of  timber 
in  a  virgin  forest  is  comparatively  heavy. 

Table  III. — Stand  of  firewood  10  centimeters  and  over  in  diameter  on 
2.S  hectares.  Survey  applicable  to  iJ^O  hectares  between  Mapinghil 
and  Poctol  Point,  Capalonga,  Tayabas,  Luzon. 


[Data  from  report  by  Ranger  Vicente  Castillo.] 

Species. 

Trees. 

Volume. 

Busain 

816 

620 

267 

74 

46 

2 

cu.  m. 

146.22 

78.83 

36.66 

8.90 

2.21 

0.65 

Cords. 
58.49 

Langarai 

29.33 

Bakauan 

14.66 

Tabigi 

1.56 

Tangal 

0.88 

Pagatpat _         -- - 

0.22 

Total 

1,815 
789 

262.87 

105. 14 

Stand  per  hectare 

114.29 

45.71 

Species 
by  num- 
ber of 
trees. 

Species 
by  vol- 
ume. 

Per  cent. 

45.0 

34.2 

14.2 

4.0 

2.6 

0.1 

Per  cent, 

65.6 

27.9 

13.9 

1.5 

0.8 

0.2 
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Table  III. — Stand  of  firewood  10  centimeters  and  over,  etc. — Continued. 


NUMBER  OF  TREES  AND  VOLUME  BY  DIAMETER  CLASSES. 


Diameter  class  in  centimeters. 


Species. 


10. 


Trees,    l  Volume. 


Busain 

Lan^arai  _ . 
Bakauan  .. 

!    TabiKi 

Tanffal 

Paeatpat . . 

Total 


100  : 
273  ! 

60 

49 

29 


cu.  m. 
3.55 
17.17 
1.58 
L61 
0.78 


16. 


20. 


I  25. 

I 

i  j 

Trees.      Volume.  I    Trees.      Volume.  I  Trees,    i  Volume. 


I 


I 


124 

236 

49 

19 

13 


cu.  m. 

10.11 

30.76 

3.54 

L45 

0.91 


267 

86 

71 

6 

4 


511 


24.69 


441 


46.77 


434 


cu.  w*. 

42.84 

18.15 

10.04 

0.84 

0.52 


237 
25 
67 


ru.  m. 

58.00 

7.26 

15.40 


I 


0.55 


72.89 


331 


81.20 


Species. 


Diameter  class  in  centimeters. 


80. 


Trees.    !  Volume. 


35. 


40. 


Busain 

Lansrsrai  .. 
Bakauan  .. 

TabiKi 

Tanffal 

Pagatpat . . 

ToUl 


72 
8 


cu.  m. 
24.17 


5.04 


80 


29.21 


Trees. 


14 


Volume.  '    Trees. 


Volume. 


cu.  m. 
6.55 


1.06 


cu,  m. 
LOO 


16 


7.61 


LOO 


In  Table  III  busain  (Bruguiera  conjugata)  is  represented  by 
more  individuals  and  about  twice  the  volume  of  any  other 
species,  and  contains  more  than  half  the  total  volume.  Langarai 
{Bruguiera  paiwi flora)  is  the  next  most  numerous  species  and 
after  busain  is  represented  by  a  larger  volume  than  any  other 
species.  These  two  species  of  Bruguiera  compose  83.5  per  cent 
of  the  total  volume  of  the  stand.  Bakauan  (Rhizophora  spp.) 
contains  13.9  per  cent  of  the  total  stand.  The  other  species  are 
present  in  small  quantities.  The  greatest  volume  is  found  within 
the  20-  and  25-centimeter  diameter  classes,  these  classes  com- 
posing 58  per  cent  of  the  total  volume. 
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Table  IV. — Stand  of  firewood  10  centimeters  and  over  in  diameter  on  3.8 
hectares,  between  MapinghU  Point  and  Basiad  River,  Capalonga,  Ta- 
yabas,  Luzon.    Survey  applicable  to  890  hectares. 

[Data  from  report  by  Ranker  Vicente  Castillo.] 


Species. 


Trees. 

Volume. 

Species 
by  num- 
ber of 
trees. 

Species 

by 
volume. 

eu.m. 

Cords, 

Per  cent. 

Percent. 

990 

61.19 

24.48 

4L87 

83.06 

672 

60.99 

20.40 

23.90 

27.55 

368 

36.08 

14.48 

14.96 

19.49 

466 

83.46 

18.88 

19.06 

18.08 

6 

2.28 

0.91 

0.26 

1.28 

11 

1.08 

0.48 

0.46 

0.58 

2,893 

629 

186.06 
48.71 

74.03 
19.48 

, 

Tansal 

Bakauan 

Busain 

LAngaral 

Pasatpat 

Tablsri 

Total   

Stand  per  hectare 


NUMBER  OF  TREES  AND  VOLUME  BY  DIAMETER  CLASSES  IN  CENTIMETERS. 


Species. 


Tansral 

Bakauan  .. 

Busain 

Lanffarai . . 
Paffatpat . . 
Tabifirf 

Total 


Diameter  class  in  centimeters. 


10. 


Xirees. 


549 

211 

92 

248 


8 


Vol- 
ume. 


cu.  m. 

19.28 
6.49 
2.85 

10.80 


0.24 


1.098 


39.66 


16. 


Trees. 


869 
212 
121 
188 


890 


Vol- 
ume. 


cu.  m. 

32.06 

16.19 

9.08 

17.46 


20. 


Trees. 


0.81 


74.06 


72 

81 

109 

SO 

2 

1 


Vol- 
ume. 


295 


cu.  m. 

9.86 

11.46 

15.88 

5.21 

.35 

0.13 


42.89 


25. 


Trees. 


Vol- 
ume. 


CM.   IN. 


60     15.10 
26       5.40 


0.40 


88  .  20.90 


Species. 


Tansral  — 
Bakauan  .. 

Busain 

Lanffarai . . 
Paffatpat .. 
Tabiiii 

Total 


Diameter  class  in  centimeters. 


30. 


Trees. 


4 
10 


Volume. 


cu.  w. 


1.19 
2.87 


86. 


X  ]?CvS« 


Volume. 


cu,  tit. 


I 


0.70 


16 


4.76 


1.56 


40. 


Trees. 


V<dume. 


CM.  m. 


0.48 


1  0.75 


6  ;         2.04 


a75    ' 
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In  Table  IV  tangal  {Ceriops  roxhurghixma)  is  the  most  num- 
erous species  and  is  represented  by  the  largest  volume.  Ba- 
kauan  (Rhizophora  spp.)  ranks  next  to  tangal,  while  busain 
(Bruguiera  conjugata)  and  langarai  (Bruguiera  parviflora)  are 
third  and  fourth,  respectively.  The  other  two  species  present 
occur  in  small  quantities.  In  this  table  the  largest  percentage 
of  volume  is  the  15-centimeter  diameter  class.  In  both  Tables  III 
and  IV  the  number  of  individuals  is  greatest  in  the  smallest  dia- 
meter class  and  decreases  in  the  larger  classes. 

Table  V. — Stand  of  firewood  10  centimeters  and  over  in  diameter  on  S 
hectares,  between  Basiad  and  Angas  Rivers,  Calauag,  Tayaha^,  Lu- 
zon,   Survey  applicable  to  720  hectares, 

[Data  from  report  by  Ranker  Vicente  Castillo.] 


Species. 


Bakauan 

Lansrarai 

Busain 

Paffatpat 

Tanflral 

TabifiTi 

Total 

Stand  per  hectare 


Trees. 


940 

1.002 

246 

106 

82 

7 


2,882 
794 


Volume. 


,  Species 
i  by  num- 
;    berof 
I    trees. 


Species 
by  vol- 
ume. 


eu.  m. 

269.00 

160.62 

82.68 

80.29 

4.49 

0.70 


Cords. 

1 
Per  cent. 

108.60 

89.46  < 

60.21 

42.07 

18.06 

10.88 

12.12 

4.41 

1.79 

8.44 

0.28 

0.29 

64.28 

81.61 

6.83 

6.84 

0.94 
0.16 


477.63 
169.21 


191.06 
68.68 


100.00 


100.00 


NUMBER  OF  TREES  AND  VOLUME  BY  DIAMETER  CLASSES  IN  CENTIMETERS. 


Species. 


Diameter  class  in  centimeters. 


10. 


Threes. 


Bakauan  . 
Lcmgarai . 
Busain  ... 
Paaratpat. 
Tansral  -.. 
TabifiTi-... 


Total 


121 

486 

104 

1 

64 
8 

768 


Vol- 
ume. 


16. 


Trees. 


cu,  m. 
4.90 
80.64 
6.48 
0.06 
1.79 
0.09 

42.96 


176 

281 

74 

18 

26 


20. 


Vol- 
ume. 

Ctt.  TO. 

19.93 

42.63 

6.97 

1.60 

2.10 


Trees. 


206 

172 

82 

26 


670 


73.03 


440 


Vol- 
ume. 


cu.  vn. 

47.69 

46.18 

6.96 

6.17 


0.61 
106.61 


26. 


Trees. 


Vol- 
ume. 


209 

69 

23 

62 

2 


Ctl,  9R. 

72.78 
27.91 

6.81 
10.14 

0.60 


846 


118.19 
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Table  V. — Stand  of  firewood  10  centimeters  and  over,  etc, — Continued. 


1 
Species. 

Diameter  class 

in  centimeters. 

44 

30. 

Trees.     Volume. 

cu.  m, 

146          47.06 

5            3.26 

5            2.28 

4            2.77 

35. 

Trees.      Volume. 

cu.  m. 
68  1        38.59 

). 

Trees. 

Volume. 

Bakauan  ... 
Lansrarai . . . 

Busain 

Pagratpat . . . 

29 

eu.  m. 
28.10 

2 

1 

1.35 
0.96 

1 

6 
8 

3.78 
8.69 

Tansral 

Tabieri 

.                  1                                    1 
,                  1                                    I 

*"""" .-,      _--|_ 

Total 

160 

56.87 

66 

40.90 

43 

40.  CT 

In  Table  V,  bakauan  {Rhizophora  spp.)  is  represented  by  the 
largest  volume,  but  Bi'uguiera  parviflora,  by  the  greatest  number 
of  individuals.  Langarai  {Bruguiera  parviflora)  ranks  next  to 
bakauan  {Rhizophora  spp.)  in  volume,  these  two  trees  composing 
86  per  cent  of  the  total  volume.  In  this  table  the  greatest 
percentage  of  volume  is  contained  in  the  20-  and  25-centimeter 
diameter  classes. 

Forester  Rafael  Medina  has  made  a  valuation  survey  of  3 
hectares  between  Catubig  and  Laoang  in  the  mangrove  swamps 
of  Samar,  to  show  how  much  merchantable  saw  timber  over  40 
centimeters  in  diameter  can  be  taken  from  the  mangrove  swamps 
in  that  region.     The  results  are  given  in  Table  VI.     There  was 

Table  VI. — Stand  of  timber  UO  cetimeters  and  over  in  diameter  on  S 
hectares  between  Catubig  and  Laoang,  Samar. 

[Data  from  report  by  Forester  Rafael  Medina.] 


Species. 


Per  cent 
of  each 
species 
by  num- 
ber of 
trees. 


Api-api 

Bakauan  ... 

Busain 

Tabigi 

Tansral 

Total  . 
Per  hectare. 


49.04 

23.69 

16.61 

8.87 

1.99 


Aver- 

aere 

ees. 

Loffs. 

num- 
ber of 
losrs 

Volume. 

AveraRe  volume 
per  tree. 

per 
tree. 

eu.  m.  .   bd.ft. 

'  cu.  m. 

bd./l. 

741 

741 

1 

31.28     7.820.0 

0.042 

10.6 

358 

358 

1 

17.19     4,297.5 

0.048 

12.0 

251 

1        251 

J 

9.33     2.332.6 

0.087 

1        9.3 

131 

1        131 

8.20     2,050.0 

0.068 

!      1&6 

30 

30 

* 

I.IO1      275.0 

0.087 

9.2 

100 


1.611 

504 


1.511  I. 
504    . 


67.10   16.775.0 
22.87  I  5.592.0 


•0.045  I    >1L3 


Average. 


STANDS  IN  MANGROVE  SWAMPS. 


90 


MANGROVE  SWAMPS. 


an  average  volume  of  22.37  cubic  meters  in  trees  more  than  40 
centimeters  in  diameter.  No  trees  produce  on  the  average  more 
than  one  log  5  meters  in  length.  The  most  numerous  tree  was 
api-api  (Avicennia),  and  the  next  was  bakauan  (Rhizophora 
spp.).  The  third  most  numerous  species  was  busain  (Bruguiera 
sexangula).  The  wood  of  api-api  (Avicennia)  is  of  compar- 
atively little  value,  but  is  extensively  used  as  firewood.  That  of 
the  other  species  is  very  valuable. 

Forester  Medina  has  also  made  valuation  surveys  of  other 
stands  in  Samar.  The  results  are  given  in  Tables  VII  to  XL 
In  all  of  these  tables,  bakauan  (Rhizophora  spp.)  is  the  most 
numerous  tree*  The  second  most  numerous  is  api-api  (Avi- 
cennia). This  species,  however,  is  very  much  less  numerous 
than  bakauan  (Rhizophora  spp.)  and  is  represented  by  a  much 
smaller  volume.  In  Table  VIII,  langarai  (Bruguiera  parviflora) 
ranks  next  to  bakauan  (Rhizophora  spp.)  and  api-api  (Avi- 
cennia) third.  The  average  volume  per  hectare  in  the  different 
areas  varies  from  13.77  to  120.87  cubic  meters.  These  tables 
represent  swamps  which  have  been  used  to  some  extent  for 
the  collection  of  firewood. 

Table  VII. — Stand  of  firewood  5  centimeters  and  over  in  diameter,  between 
Pinamacdan  River  and  Matnog  Creek,  Samar,  Valtuition  survey  taken 
on  6J5  hectares.    Applicable  to  2,710  hectares. 

[Data  from  report  by  Forester  Rafael  Medina.] 


Species. 


Bakauan  

Api-api 

Paffatpat 

Pototan 

Langarai 

Tabifiri 

Tabau 

Tanaral 

Total 

Stand  per  hectare. 


Per  cent 

of 
each  spe- 
cies by 
number 
of  trees. 


70.02 
18.88 
9.58 
2.08 
2.29 
1.66 
0.21 
0.28 


100.00 


t 

Trees. 

Loffs. 

Averaflre 
number  i 
of  loirs 
per  tree. 

Vok 
cu.  m. 

ime. 

1 

CmrtU, 

1.009 

8,088 

8.1 

68.63 

27.46 

200 

449 

2.2 

9.78 

3.91 

138 

249 

1.8 

8.64 

1.46 

90 

94 

8.1 

1.84 

0.74 

33 

125 

3.8 

1.60 

a64 

24 

69  1           2.5 

1.60 

0.60 

8 

13  1           4.8 

0.22 

0.09 

^ 

7 

1.8 

0.20 

0.06 

1.441 

4.064 

87.41 

34.96 

227 

1 

648 

• 

13.77 

1 

6.50 
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Table  VII. — Stand  of  firetoood  5  centimeters  and  over,  etc. — Continued. 

NUMBER  OF  LOGS  BY  DIAMETER  CLASSES. 


Species. 


Bakauan... 

Api-api 

Pagatpat .. 
Pototan  ... 
Langaraf  .. 

Tabigi 

Tabau  

Tansal 

Total 


Diameter  class  in 
centimeters. 


B-10. 


1.152 

199 

146 

48 

96 

14 

8 


1,662 


10-20. 


1,611 

188 

108 

43 

27 

88 

6 

7 


2,022 


20-80. 


826 
62 


8 
8 

7 


400 


Table  VIII. — Stand  of  firewood  5  centimeters  and  over  in  diameter,  between 
Motitmg  Creek  and  Pinaniacdan  River,  Scumar.  Valuation  survey  taken 
on  9,05  hectares.    Applicable  to  3,110  hectares. 

[Data  from  report  by  Forester  Rafael  Medina.] 


Species. 


Bakaaan  

Langarai 

Api-api 

Pagatpat 

Tabigi 

Dungon-Iate. 

Pototan 

Tabau  


Total 

Stand  per  hectare . 


Logs. 


11,879 

7.066 

2,066 

926 

992 

106 

88 

16 


23.108 
2.568 


Average 
number 
of  logs 

per  tree. 


Volume. 


8.0 
3.8 
2.6 
2.8 
1.9 
2.7 
2.2 
2.8 


cu,  m. 

697.81 

850-29 

64.97 

45.72 

27.90 

6.15 

1.85 

0.22 


1.093.91 
120.87 


Corda. 

288.92 

140.12 

25.99 

18.29 

n.l6 

2.46 

0.54 

0.09 


487.57 
48.85 


NUMBER  OF  LOGS  BY  DIAMETER  CLASSES. 


Species. 


Bakauan  

Langarai 

Api-api 

Pagatpat 

Tabigi 

Dongon-Iate 

PotoUn 

Tabau  

Total . 


Diameter  class  in  centimeters. 


10-20. 


3,817 

2,347 

1,080 

236 

.491 

84 

6 

12 


8,023 


20-30. 

3,155 

1,800 

545 

258 

332 

19 

5 

4 

6,118 


30-40. 


40-60. 


2,347 

1,357 

808 

116 

147 

27 

10 


2,660 

1,582 

188 

316 

22 

25 

17 


4,307        4,660 
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Table  IX. — Stand  of  firewood  5  centimeters  and  over  in  diameter,  between 
Dapdap  River  and  Motiong  Creek,  Samar,  Valuation  survey  taken  on 
lU  hectares.     Applicable  to  1,080  hectares, 

[Data  from  report  by  Forester  Rafael  Medina.] 


Species. 


Bakauan  ._ 

Api-api 

Pagratpat 

Lansrarai 

DunfiTon-Iate 

Pototan 

Tabijri 

Tansral 

Total 

Stand  per  hectare. 


Per  cent 
of  each  I 
species 
by  num- 

ber  of 

trees. 


56.84 
25.02 
6.74 
3.49 
3.01 
2.09 
2.32 
0.49 

100.00 


Trees. 


LosTs. 


Average  i 
'  number  i 
;   of  loffs   I 

per  tree. ' 


Volume. 


4,099 
1,804 
486 
252 
217 
161 
167 
35 


9.259 

4.2G0 

1.052 

806 

547 

346 

323 

49 


2.3 
2.4 
2.2 
3.2 
2.5 
2.3 
1.9 
1.4 


7,211  ' 
515 


16.634 
1.188 


cu.  m. 

472.59 

144.34 

53.23 

39.74 

29.83 

20.30 

18.94 

2.15 

781. 12 
55.79 


Corda. 

189.04 

57.74 

21.29 

15.90 

11.93 

8.12 

7.58 

0.86 


312.46 
22.  S2 


NUMBER   OF   LOGS    BY    DIAMETER   CLASSES. 


Diameter  class  in  centimeters. 


Species. 


10-20. 


Bakauan  

Api-api 

Pagratpat 

Langrarai 

Dunson-late. 

Pototan 

Tahiti 

Tansal 

Total  .. 


20-30. 


30-40.         40-50. 


2,721 

1,858 

2.388 

936 

393 

191 

298 

227 

169 

148 

95 

72 

121 

51 

28 

7 

1.893 

465 

241 

165 

91 

86| 

61 

5 


2.787 

461 

227 

118 

139 

94 

90 

9 


6.213 


3,490 


3.006  I      3.925 
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Table  X. — Stand  of  firewood  5  centimeters  and  over  in  diameter ,  between 
Carayman  or  Bongon  River  and  Dapdap  River,  Samar.  Valuation 
survey  taken  on  11.5  hectares..  Applicable  to  J^,S60  hectares, 

[Data  from  report  by  Forester  Rafael  Medina.] 


Species. 


Bakauan 

Api-api..  ... 

Langarai 

Tahiti 

Dunsron-late . 

Pa^atpat 

Pototan 


Per  cent 
of  each 

species 
by 

nam  her 
of  trees. 


I    Trees. 


Losrs. 


Averasre 

number 

of  loss 

per  tree. 


Volume. 


Total 

Standard  per  hectare. 


63.09 
15. 15  I 
8.10  ' 
5.26 
3.67 
8.67  ' 
1.06  , 

100.00  I 


2.748 
660 
353 
229 
160 
160 
46 


4.356  I 
379  I 


6.202  I 
1.334  I 
1,070  I 

506  I 

364 

401  i 

147 

10.023  j. 
872  . 


2.2 
2.0 
3.0 
2.2 
2.3 
2.5 
3.2 


cu.  m. 
335.47 
74.35 
67.77 
60.  M 
26.49 
26.41 
11.82 

602.45 
62.38 


NUMBER  OF  LOGS  BY  DIAMETER  CLASSES. 


Species. 


( 


Bakauan..... 

Api-api 

Langrarai 

Tabiai 

D^nsron-Iate. 

Paratpat 

Pototan 


10-20. 

2.058 
401 
136 

57  I 
75  I 

89  I 

14 ; 


20-30. 


1.445 
815 
365 
135 

70 
89 

18 


30-40. 

1.155 

260 

296 

129 

70 

91 

60 


40-50. 

1.544 
868 
273 
136 
149 
182 
55 


Total I    2.830      2,437      2,061       2.646 


26 


Cords. 

184.19 
29.74 
27.11 
24.06 
10.60 
10.56 
4.73 

240.99 
20.96 


in  centimeters. 

50-60. 

60-70. 

70-80. 

8C-90. 

.  I  . 

9 

7 

7 

26 

1 

] 
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Tablb  XI. — Stand  of  firewood  5  centimeters  and  over  in  diameter,  between 
Barrio  Pena  and  Carayman  or  Bongon  River,  Samar,  Valuation 
survey  taken  on  1  hectare.    Applicable  to  300  hectares, 

[Data  from  report  by  Forester  Rafael  Medina.] 


Species, 


Bakaoan  

Api-api  

Pairatpat 

Tabiari 

Danffon-late 

Total  . 


Per  cent 
of  each 
species 

by 
namber 
of  trees. 

Trees. 

Logs. 

.     .  - 

Average 
number 
of  losrs 
per  tree. 

Volume. 

1 

cu,  m. 

Cord*. 

65.77 

266 

619  :           2.8 

38.88 

18. 6S 

24.74 

118 

196  1           1.6 

11.96 

4.78 

9.22 

44 

129 

2.9 

6.76 

2,70 

8.88 

40 

88 

2.2 

6.31 

2.62 

1.89 

9 

18 

2.0 

1.32 

0.58 

100.00 

477 

1.049 

60.18 

24.06 

NUMBER  OF  LOGS  BY  DIAMETER  CLASSES. 


Diameter  class  in  centimetera. 


Species. 


Bakauan  

Api-api  

Pairatpat ... 

Tabifiri 

DiinflTon-late 

Total . 


10-20. 

20-80. 

30^40. 

40-50.     1 

196 

160 

96 

175    1 

68 

60 

26 

66 

39 

43 

16 

82 

16 

16 

27 

81 

4 

2 

6 

6 

309 

270 

170 

300 

SWAMP  CULTIVATION  IN  MANILA  BAY 

Cultivated  swamps  are  found  in  the  whole  region  around 
the  upper  part  of  Manila  Bay,  from  Malabon  on  the  east  to 
Balanga  on  the  west  side;  here,  the  virgin  mangle  has  long 
since  disappeared.  The  extent  of  the  area  covered  by  this 
cultivation  has  not  been  determined;  but,  in  places,  it  extends 
20  or  more  kilometers  inland  from  the  bay.  Extensive  reports 
on  the  cultivation  of  bakauan  (Rhizophora  spp.)  in  the  above 
region  have  been  made  by  Dr.  F.  W.  Foxworthy  and  Ranger 
De  Mesa.  The  following  information  is  taken  from  their 
reports : 

Nipa  and  bakauan  are  planted  extensively  in  solid  stands* 
but  there  is  little  planting  of  other  swamp  species. 

Hundreds,  and  may  be  thousands,  of  hectares  are  planted  to 
bakauan,  which  is  grown  for  firewood,  and  sold  principally  in 
the  Manila  market,  this  wood  being  preferred  to  almost  all 
others  for  fuel.  The  Manila  supply  is  inadequate,  as  is  indicated 
by  the  remarkably  complete  utilization  of  the  swamps  in  the 
vicinity,  and  by  the  use  of  other  and  inferior  species. 
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No  records  seem  to  exist  as  to  how,  when,  and  where  bakauan 
was  first  cultivated,  but  it  is  safe  to  say  that  the  present  plant- 
ing methods  have  been  in  use  for  at  least  three  generations. 
An  evident  reason  for  the  cultivation  is  the  large  agricultural 
population  on  the  level  lands  of  Pampanga  Province  and  the 
accessibility  of  the  Manila  market. 

In  the  municipalities  of  Macabebe,  Guagua,  Lubao,  Sexmoan, 
and  Orani  there  are  a  number  of  barrios  along  the  rivers  which 
have  a  population  that  divides  its  labor  among  the  fishing, 
bakauan,  and  nipa  industries. 

PLANTING  AND  CULTIVATION 

The  land  chosen  for  planting  bakauan  is  brackish  or  salt 
swamp,  at  or  near  the  edge  of  a  river  in  places  which  are  affected 
by  the  tide.  Nipa  and  bakauan  are  often  planted  in  the  same 
kind  of  mud.  Very  soft  muddy  soil  is  said  to  be  the  best  for 
bakauan;  and  on  such  soil  it  makes  its  most  rapid  growth. 
On  comparatively  firm  mud,  it  grows  far  more  slowly,  some- 
times requiring  much  more  than  twice  as  long  to  produce  a 
crop  as  when  grown  on  the  very  soft  mud.  Freshly  deposited 
soft  mud  at  the  edge  of  a  stream,  even  though  the  strip  may 
be  no  more  than  2  meters  in  width,  is  eagerly  appropriated 
for  new  planting. 

The  unit  of  area  used  in  the  mangrove  cultivation  is  the 
"luang,"  which  is  279.56  square  meters.  There  are  thus  35.77 
luangs  in  1  hectare. 

If  the  ground  which  is  to  be  planted  has  not  been  in  cultivation 
for  some  time,  it  is  covered  with  a  dense  tangle  of  low  shrubs 
and  vines.  These  are,  for  the  most  part,  the  low  shrubby 
diliuariu  {Acanthits  ilicifolius  L.) ;  the  spiny,  woody  vine  known 
as  sapinit  [Caesalpinia  nuga  (L.)  Ait.] ;  and  several  small,  low- 
growing  vines. 

The  land  must  be  thoroughly  cleared  before  planting.  This 
is  a  difficult  task  and  usually  costs  2  pesos  per  luang,  some- 
times 2.50  pesos  per  luang.  This  would  mean  the  work  of  two 
men  for  about  two  days.  The  clearing  consists  in  cutting  off 
the  brush,  pulling  up  or  digging  up  the  roots,  if  this  is  possible, 
and  filling  and  leveling  crab  holes. 

Clearing  is  reduced  to  a  minimum  by  promptly  replanting 
cut-over  areas.  After  bakauan  has  been  harvested,  the  ground 
may  be  left  idle  for  from  four  months  to  a  year,  or  until  the 
bark  on  the  roots  is  evidently  rotten.  The  area  can  then  be 
replanted  without  any  new  clearing  being  necessary. 

The  seedlings  are  frequently  gathered  from  special  seed  trees 
which  are  left  for  this  purpose.     Often  low-growing  or  dwarf 
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trees  near  the  edge  of  the  stream  are  selected  for  the  production 
of  seed,  as  it  is  easier  to  collect  seed  from  small  than  from  large 
trees.     This  results  in  the  use  of  rather  small  seedlings. 

These  are  gathered  at  a  cost  of  from  2  to  3  pesos  per 
thousand.  The  higher  price  is  given  for  prompt  delivery  and 
when  cash  payment  is  made.  The  smaller  sum  is  paid  when 
the  money  is  given  as  an  advance,  several  months  before  the 
performance  of  the  work.  The  advance-payment  method  seems 
to  be  the  one  in  commoner  use.  In  some  places,  bakauan-lalaki 
seedlings  are  paid  for  at  the  rate  of  2  or  3  pesos  per  thousand 
and  bakauan-babae  at  3  or  4  pesos  per  thousand.  The  bakauan- 
lalaki  seedlings  are  smaller  and  more  numerous  and  are,  there- 
fore, easier  to  collect  than  those  of  bakauan-babae.  If  the 
seedlings  were  placed  100  centimeters  apart,  10,000  would  be 
required  to  plant  a  hectare.  If  they  were  only  20  centimeters 
apart,  250,000  would  be  required. 

After  gathering,  the  seedlings  are  placed  in  a  shady  place  and 
allowed  to  wilt  for  about  two  weeks.  This  is  said  to  render 
them  resistant  to  the  attacks  of  crabs  and  other  marine  animals, 
which  would  eat  them  if  they  were  planted  perfectly  fresh. 

The  principal  planting  season  appears  to  be  from  May  to 
August.  May  seems  to  be  considered  a  less  desirable  month 
for  planting  than  are  the  others,  as  the  seedlings  are  said  to 
be  rather  small  during  that  month. 

In  planting,  the  seedlings  are  simply  shoved  a  short  distance 
into  the  mud,  so  that  they  will  stand  erect.  They  are  spaced 
40  to  100  centimeters  apart.  In  some  of  the  places  visited, 
the  seedlings  were  as  close  together  as  20  centimeters.  The 
most  usual  spacing  seemed  to  be  from  40  to  60  centimeters. 

The  planting  may  be  done  very  rapidly,  as  a  man  can  go 
almost  at  a  run  and  plant  two  luangs  or  more  per  day.  From 
50  centavos  to  1.20  pesos  are  paid  for  the  planting  of  10,000 
plants. 

The  young  plants  are  killed,  if  they  are  submerged  for  as 
long  as  three  days;  or  if  there  is  sl  flood  while  the  plants  are 
young,  the  excess  of  fresh  water  will  kill  many. 

Young  plantations  at  the  edge  of  the  river  are  protected  from 
damage  from  floating  objects  by  a  fence  of  branches  stuck  in 
the  mud  or  by  a  planted  hedge  of  pagatpat  (Sonneratia  spp.). 
Sometimes  a  line  of  older  bakauan  trees  is  left  to  protect  a 
new  plantation.  Bakauan-babae  is  usually  planted  along  the 
edge  next  the  stream,  while  bakauan-lalaki  makes  up  most  of 
the  stand  back  of  the  bakauan-babae. 

After  the  first  year,  it  is  customary  to  replant  any  blank 
spaces  left  by  the  death  or  destruction  of  any  of  the  stand. 
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Cultivation  consists  principally  in  keeping  the  plantation  clear 
of  vines.  It  is  said  that  it  is  sometimes  necessary  to  cut  out 
the  vines  each  year.  Usually  there  is  very  little  of  this  to  do; 
and,  in  many  cases,  there  is  no  occasion  to  do  it  at  all.  The 
cost  of  this  weeding  is  hard  to  estimate,  because  the  man  who 
does  the  work  usually  devotes  only  a  part  of  his  time  to  it. 
A  man  is  able  to  do  all  the  weeding  for  a  large  plantation,  guard 
the  plantation  from  thieves,  and  still  have  a  considerable  part 
of  his  time  to  spend  in  fishing.  It  seems  that  the  cost  of  weed- 
ing is  never  a  large  item. 

In  some  cases,  where  it  is  considered  that  the  plants  are  too 
far  apart,  the  terminal  bud  is  split  during  the  second  year. 
This  is  said  to  cause  the  plants  to  form  two  or  more  trunks,  thus 
filling  up  the  space  more  completely. 

During  the  first  year,  a  plant  produces  from  two  to  four  pairs 
of  leaves  and  does  not  grow  much  more  than  half  a  meter  in 
height.  At  this  time  rather  fleshy  underground  roots  are  formed 
and  the  whole  plant  is  more  herbaceous  than  woody  in  texture. 
In  the  second  year  the  plant  begins  to  branch  at  the  top  and 
to  send  out  prop  roots,  while  the  stem  become  partly  woody. 
During  the  third  year  the  plant  becomes  stout  and  woody,  while 
in  succeeding  years  it  makes  height  growth  and  thickens  more 
symmetrically. 

With  the  very  close  planting  which  is  the  rule,  the  plants 
grow  very  slender  and  straight.  The  dense  shade  produced, 
in  time,  causes  self -pruning.  Self -pruning  is  regarded  as  in- 
dicating that  the  bakauan  is  ready  for  cutting.  Self-pruning 
takes  place  seven  to  twelve  or  more  years  after  planting,  accord- 
ing to  the  character  of  the  soil. 

Only  small  firewood  sizes  are  grown.  Material  large  enough 
for  rajas  *  is  very  rarely  seen. 

Hacenderos  all  agree  that  the  individual  tree  will  grow  more 
rapidly  and  will  reach  a  larger  size,  if  it  is  given  more  room. 
They  feel  confident,  however,  that  they  would  lose  money  if 
they  planted  at  a  greater  interval;  as  they  would  have  fewer 
trees.  However,  planting  at  an  interval  at  least  twice  as  wide 
as  is  commonly  used  would  probably  be  a  profitable  experiment. 

Bakauan-babae  is  said  to  grow  more  rapidly  than  does  baka- 


^  Rajas  are  sticks  of  firewoods  split  from  sections  of  trunks  8  to  15 
centimeters  in  diameter  and  80  to  100  centimeters  in  length.  Trunks 
10  centimeters  in  diameter  are  split  into  four  pieces;  those  20  centimeters 
in  diameter  into  six  or  eight  pieces.  Rajitas  are  smaller  and  are  split 
from  sections  of  trunks,  branches,  and  roots  ranging  from  1  to  3  centi- 
meters in  diameter  and  from  60  to  70  centimeters  in  length.  Three  centi- 
meter sticks  are  split  into  two  or  four  pieces. 
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uan-lalaki;  but  it  is  much  more  inclined  to  be  crooked,  and  its 
wood  is  not  so  good. 

Bakauan-babae  begins  to  flower  in  its  third  year,  but  is  said 
not  to  bear  fertile  fruit  till  the  fourth  or  fifth  year. 

In  going  hurriedly  through  the  swamp  in  a  boat,  one  gets  the 
impression  that  more  bakauan-babae  is  planted  than  bakauan- 
lalaki.  This  is  because  the  bakauan-babae  is  planted  at  the 
edge  of  the  stream. 

CUTTING 

Different  practices  in  cutting  are  followed  in  different  local- 
ities. In  the  Sexmoan  and  Guagua  neighborhoods,  the  cutting 
is  often  done  by  contract.  The  owner  gives  the  contractor  one- 
half  of  the  cut  and  furnishes  the  bancas  for  transportation. 
In  such  cases,  the  woody  prop  roots  do  not  enter  into  the 
contract  and  are  the  property  of  the  cutter,  if  he  chooses  to 
take  them.  It  is  said,  however,  that  the  owner  can  make  a 
larger  profit  by  emplojdng  his  own  men  to  do  the  cutting. 

The  firewood  is  regularly  of  three  grades.  The  first  grade 
is  about  60  centimeters  in  length  and  2  or  3  centimeters  in 
thickness.  It  is  split  from  the  pieces  of  larger  diameter  and, 
locally,  has  a  value  of  2  pesos  per  thousand.  The  second  grade 
is  of  the  same  length  as  the  first,  but  is  split  from  pieces  of 
smaller  diameter.  It  sells  locally  for  1  peso  per  thousand.  The 
third  grade  is  made  of  pieces  which  are  shorter  and  of  still 
smaller  diameter.  This  grade  sells  locally  for  2  pesos  per  10,000 
pieces. 

Wood  cutters,  who  cut  the  trees  in  the  swamp,  transport  the 
poles  to  the  wood  yard,  and  split  them  there,  are  paid  0.625 
peso  per  1,000  pieces  of  the  first  grade,  0.625  peso  per  2,000  of 
the  second  grade,  and  0.625  peso  per  10,000  pieces  of  the  third 
grade.  Consequently  the  cutter  does  not  know  just  how  much 
he  will  receive  until  the  pieces  have  been  split.  The  cutter 
takes  the  poles  from  the  swamp  in  a  banca  and  delivers  them 
at  his  own  or  some  other  wood  yard,  where  they  are  cut  into 
firewood  size.  This  splitting  into  firewood  is  often  done  by 
women  and  children.  Only  the  straight  pieces  are  cut  up  for 
firewood.  The  splitting  is  either  done  with  a  special,  heavy- 
bladed,  long-handled  bolo,  which  is  used  with  a  chopping  move- 
ment like  an  ax ;  or  with  a  special,  short-bladed,  narrow  ax. 

The  small  air-roots  of  the  bakauan  are  sometimes  sold  after 
being  split  once.  They  then  bring  about  50  centavos  per  thou- 
sand. They  are  not  regularly  classified,  and  often  are  not  cut 
but  are  left  to  decay  in  the  swamp. 

The  straight  and  slender  tops  of  the  bakauan,  which  are 
about  4  meters  long,  a  centimeter  in  diameter  at  the  top,  and 
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2  or  3  centimeters  in  diameter  at  the  base,  are  often  sold  to 
planters  of  ikmo  (betel  pepper)  at  12  pesos  per  100. 

The  very  rough  pieces,  particularly  those  that  occur  where 
the  prop  roots  are  joined  to  the  trunk,  are  used  in  making 
charcoal.  The  bark  is  also  occasionally  used  for  cooking,  espe- 
cially in  the  roasting  of  corn.  This  use  does  not  seem  to  be 
general  enough  to  have  fixed  a  market  price. 

Ranger  De  Mesa  has  made  a  careful  count  of  the  number  of  the 
trees  on  several  plots  in  bakauan  plantations.  The  results  are 
given  in  Tables  XII  to  XIV.  These  tables  show  the  number  of 
trees  of  different  lengths  and  diameters  and  the  volume  according 
to  the  length  and  diameter  of  the  trees,  also,  the  total  number  of 
trees  and  the  total  volume,  and  the  percentage  of  trees  and  volume 
in  the  different  length  classes.  In  the  lower  portion  of  the  table 
is  shown  the  number,  grades,  and  volume  of  the  rajitas  obtained 
by  cutting  and  splitting  the  trees. 


Table  XII. — Measurements  of  planted  bakaimn-lalaki  near  Oranif  Bataan, 
at  age  of  7  years  on  OJ  hectare  (50  by  20  meters), 

[Data  from  report  by  Ranser  De  Mesa.] 


Diameter  class  in  cm. 


2 

3 

4 

6 

Total 

Percentage  of  stand  by 


(Trees 

I  Volume  in  ca.  m. 

[Trees --_ 

I  Volume  in  cu.  m. 

ITrees 

(Volume  in  cu.  m. 

(Trees 

(Volume  in  cu.  m. 


[Trees 

(Volume  in  cu.  m. 
(Trees 

;  I  Volume  in  cu.  m. 


Lenerth  class  in  meters. 


2. 


454 

0.286 


454 

0.286 
17.72 
8.09 


8. 


300 
0.288 

120 

0.264 

60 

0.188 


470 
0.726 
18.86 
7.85 


4. 


189 
0.238 

187 
0.629 

166 

0.829 

7 

0,066 


104 
0.163 

309 
1.092 

876 
2.362 

801 
2.966 


Total. 


648 
1.651 
21.39 
17.88 


1.090 
6.572 
42.64 
71.18 


1.047 
0.969 

616 
1.876 

691 
8.879 

808 
3.010 


2.662 
9.238 
100.00 
100.00 


STACKED  RAJITAS. 


Grade  of  rajitas. 


Pieces. 


First--. 
Second  . 
Third... 
Stamps 


12.660 
22.196 

600 


Volume. 


cu.  m. 
7.80 
6.40 
0.22 
1.60 


ToUl 


36,346  ,      15.92 


100 
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Table  XIII. — Measurements  of  planted  bakauans,  near  Orani,  Bataan,  at 

age  of  8  years  on  0.1  hectare  (50  by  20  meters). 

[Data  from  report  by  Ranger  De  Mesa.] 


Species. 


Bakauan-lalaki. 
Do 


Do 
Do 
Do 


Total 


Percentasre  of  stand  by 


Diameter  class  in  cm. 


2 
3 
4 

5 
6 


(Trees 

I  Volume  in  cu.  m.. 

jTrees 

I  Volume  in  cu.  m.. 

ITrees 

[Volume  in  cu.  m.. 

jTrees 

I  Volume  in  cu.  m.. 

ITrees 

i  I  Volume  in  cu.  m 


g  ^fTrces 

J  Volume  in  cu.  m. 

12   jTrees 

[Volume  in  cu.  m. 


831 
0.364 


I 


0.294  0.887 

'  161 

I  1.012 

19 

I  1.866 

72 

'  1.018 


4 

0.064 


JTrees 

[Volume  in  cu.  m. 

Trees.. \  15.01    i  17.50 

Volume  in  cu.  m..     2.48    |    4.79    134.01 


I        331  '        886 

'    0.364      0.707 

I 


663 

5.01 
30.05 


60 

0.254 

426 

3.212 

292 

3.440 

16 
0.271 

16 
0.887 

16 
1.066 

826 
8.66 
67.44 
68.72 


TotaL 


786 

0.991 

398 

1.886 

687 

4.224 

311 

6.306 

88 

1.289 

20 

0.451 

16 

1.086 

2.206 
14.731 
100.00 
100.00 


STACKED   RAJITAS. 


Grade  of  rajitas. 


Pieces.     Volume. 


First _ 13,400 

Second 23,400 

Third 1.800 

Stumps 


Total 38.600 


CM.  m. 

8.011 

6.425 

0.504    < 

3.42 

18.36 
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Table  XIV. — Meaaurements  of  planted  bakauan-laiccfot  uea/  ^exmoail;  Pam- 
pangay  at  age  of  7  years  on  0.1  hectare  (50  J>y  jgp  meters) . 

[Data  from  report  by  Ranger  De'Slesai*^  -  ;'   -   ***■•%    ••.T  ;  J\ 


Lengrth  class  in  meters. 

Total. 

666 
0.666 

706 
2.046 

800 
4.725 

190 

1.807 

2.264 

9.244 

100.00 

100.00 

Diameter  class  in  em. 

3. 

214 
0.201 

200 
0.424 

4. 

6. 

2 

[Trees.- 

280 
0.362 

246 
0.696 

240 

1.206 

30 

72 

0.113 

262 

0.926 

660 

3.619 

160 

1.571 

1.054 

6.129 

46.66 

66.30 

(Volume  in  cu.  m 

(Trees  ._ — 

3  - 

(Volume  in  cu.  m 

(Trees 

4. 

Volume  in  cu.  m. 

jTr«e8 

6 

(Volume  in  cu.  m. 

0.286 

Total 

(Trees 

(Volume  in  cu.  m. 

(Trees 

414 
0.626 
18.29 
6.76 

976 
2.49 
35.16 
26.94 

1 

<    Percentaflre  of  stand  by 

• 

Volume  in  cu.  m 

STACKED   RAJITAS. 


Grade  of  rajitas. 


Pieces.  I  Volume. 


First.... 
Second.. 
Stumps. 


Total 


I    eu.  m. 

6.660  i      4.774 

17.600        7.826 

6.867 


23.160 


17.966 


The  trees  measured  in  Table  XII  were  cut  by  six  laborers, 
each  working  three  hours  a  day  for  four  days;  those  in  Table 
XIII  by  four  laborers  working  two  to  three  hours  a  day  for 
four  days;  and  those  in  Table  XIV  by  four  laborers  working 
half  a  day  for  three  days. 

The  results  in  Tables  XII  and  XIV  were  obtained  from  planta- 
tions 7  years  old.  The  total  volume  in  each  on  0.1  hectare  was 
9.2  cubic  meters.  The  trees  recorded  in  Table  XIII  were  8 
years  old  and  showed  a  volume  of  14.7  cubic  meters  on  0.1 
hectare.  The  volume  of  stacked  rajitas  was  in  every  case  much 
greater  than  the  volume  obtained  by  measuring  the  trees.  This 
difference  was  caused  by  the  space  occupied  by  air  spaces. 

MARKETING  OF  BAKAUAN 

Manila  is  the  market  place  for  most  of  the  bakauan  grown 
around  Manila  Bay,  and  transportation  is  naturally  by  water. 
The  firewood  is  loaded  into  cascoes  which  are  towed  to  Manila 
by  launches.  The  charcoal  is  loaded  on  the  regular  steamer  and 
pays  a  freight  charge  of  5  centavos  per  sack. 
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Thft  ^first-ffradfe'rkjifes  sell  in  Manila  and  Malabon  at  from  3 
to  ^4  pieso^  'jfip  *l,i)09  pieces ;  the  second  grade,  from  3  to  4  pesos 
p§r  2,j^(t'{)ieces  J  t6e*th*ird  grade,  from  3  to  4  pesos  per  10,000 
pieces;  and  the  fourth  grade,  from  3  to  3.50  pesos  per  4  cubic 
meters. 

In  Table  XV  are  given  the  figures  on  cost  of  transporation  from 
Bataan  to  Manila. 

Table  XV. — Cost  of  transportation  of  firewood  from  Bataan  to  Manila. 

[Data  from  report  by  Ranger  De  Mesa.]  « 

Pesos. 

Second-class  casco  with  a  load  of  70,000  first-grade  rajitas  (7  to  14 

days'   trip) , '  1.50 

Crew  of  5  men  at  3  pesos  each  and  1  pilot  at  6  pesos  (1  trip) 21.00 

Subsistence  of  crew  while  on  trip 8,00 

First-class  casco  with  a  load  of  100,000  first-grade  rajitas  (7  to  14 

days*   trip) '  2.00 

Crew  of  6  men  at  4  pesos  each  and  1  pilot  at  8  pesos  (1  trip) 32.00 

Subsistence  of  crew  while  on  trip 10.00 

From  the  figures  given  in  Tables  XII  and  XIII,  we  have  made 
rough  estimates  of  the  total  cost,  selling  price,  and  profits  derived 
from  1  hectare  of  a  bakauan  plantation.  These  figures  are 
given  in  Tables  XVI  and  XVII. 

Table  XVI. — Cost  and  sale  value  hi  Manila  of  the  crop  of  bakauan  on 
1  hectare^  based  on  figures  in  Table  XII  for  crop  7  years  old. 

PLANTING  COST. 

Pesos. 

Clearing  at  2  pesos  per  luang 72.00 

Seedlings,  25,620  at  2  pesos  per  1,000 51.00 

Planting  at  0.75  peso  per  1,000 19.00 

Compound  interest  on  planting  cost  for  seven  years  at  5  per 

cent   58.00 

Total  planting  cost 200.00 

HARVESTING    AND    SELLING   COST. 

Cutting  and  splitting  126,500  first-grade  rajitas  at  0.625  peso 

per    1,000    79.00 

Cutting  and  splitting  221,900  second-grade  rajitas  at  0.625  peso 

per  2,000  ^ 69.00 

Transportation    126,500    first-grade   rajitas   at   62    pesos   per 

100,000 78.00 

Transportation  221,900  second-grade  rajitas  at  40  pesos  per 

100,000 89.00 

Total  harvesting  and  selling  cost 315.00 

Total  cost 515.00 

"  Daily. 
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SELLING  PRICE. 

126,500  first-grade  rajitas  at  3.50  pesos  per  1,000 443.00 

221,900  second-grade  rajitas  at  3.50  pesos  per  2,000 388.00 

Total  selling  price 831.00 

Total  cost 515.00 

Total  profit ? 316.00 

Profit  for  one  year 45.00 

Profit  per  year  based  on  cost  of  original  planting  (per  cent) 32 

Table  XVII. — Cost  and  sale  value  in  Manila  of  the  crop  of  bakatian  on  1 
hectare,  based  on  figures  in  Table  XIII  for  crop  8  years  old, 

PLANTING  COST. 

Pesos. 

Clearing  at  2  pesos  per  luang 72.00 

Seedlings,  22,060  at  2  pesos  per  1,000 44.00 

Planting  at  0.75  peso  per  1,000 17.00 

Compound  interest  on  planting  cost  for  8  years  at  5  per  cent..  64.00 

Total  planting  cost 197.00 

HARVESTING  AND   SELLING   COST. 

Cutting  and  splitting  134,000  first-grade  rajitas  at  0.625  peso 

per  1,000 ^ „ 84,00 

Cutting  and  splitting  234,000  second-grrade  rajitas  at  0.625 

peso    per    2,000 „ ;. » 73.00 

Cutting  and  splitting  18,000  third-grade  rajitas  at  0.625  peso 

per  10,000 - 1.00 

Transportation  of  134,000  first-grade  rajitas  at  62  pesos  per 

100,000  ^ ^ : 83.00 

Transportation  of  252,000  second-  and  third-grade  rajitas  at  40 

pesos  per  100,000 101.00 

Total  harvesting  and  selling  cost 342.00 

Total  cost _..- 539.00 

SELLING   PRICE. 

134,000  first-grade  rajitas  at  3.50  pesos  per  1,000 469.00 

234,000  second-grade  rajitas  at  3.50  pesos  per  2,000 409.00 

18,000  third-grade  rajitas  at  3,50  pesos  per  10,000 6.00 

Total  selling  price 884.00 

Total  cost 539.00 

Total    profit 345.00 

Profit  per  year ^ 43.00 

Profit  per  year  based  on  original  planting  cost  (per  cent) 32 

The  value  of  the  land  is  not  taken  into  consideration,  because 
the  area  in  cultivation  is  really  a  part  of  the  shore  line,  or  perhaps 
of  the  sea,  and  properly  belongs  to  the  Government.  No  account 
is  taken  of  the  cost  of  supervision,  as  it  is  very  difficult  to  arrive 
at  an  estimate  of  this.     However,  a  bakauan  plantation  takes 
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but  little  supervision  and  so  this  item  is  probably  very  small. 
From  the  figures  given  in  Tables  XVI  and  XVII,  it  would  appear 
that  raising  bakauan  should  be  profitable.  It  would  appear 
further  that  it  is  much  more  profitable  to  market  the  crop  in 
Manila  than  where  it  is  grown.  This  is  brought  out  in  Table 
XVIII,  in  which  the  cost  and  selling  price  in  Bataan  are  shown. 

Table  XVIII. — Cost  and  selling  prices  in  Bataan  of  the  crop  of  bakauan 
on  1  hectare^  based  on  figures  in  Table  XIII  for  crop  8  years  old. 

SELLING  PRICE. 

Pesos. 

134,000  first-grade  rajitas  at  2  pesos  per  1,000 268.00 

234,000  second-grade  rajitas  at  1  peso  per  1,000 234.00 

18,000  third-grade  rajitas  at  2  pesos  per  10,000 4.00 

Stumps,  34.2  cubic  meters  at  2  pesos!  per  cubic  meter 17.00 

Total  selling  price 523.00 

Cost  of  clearing,  seedlings,  planting,  and  harvesting,  with  interest 
on  planting -. 355.00 

Total    profit 168.00 

Profit  per  year 21.00 

Profit  per  year  based  on  original  planting  cost  (per  cent) 16 

If  sold  in  Manila,  it  will  be  seen  that  the  profit  per  year,  based 
on  the  planting  cost,  is  32  per  cent  plus  5  per  cent  compound 
interest,  which  is  calculated  in  the  tables  as  a  part  of  the  cost. 
When  the  wood  is  sold  where  grown,  the  calculated  profit  per 
year  is  16  per  cent  plus  the  interest  on  the  planting  cost. 
About  half  of  the  original  planting  cost  as  calculated  is  due 
to  clearing,  which  is  frequently  not  necessary,  perhaps  never  so 
for  the  second  crop,  if  the  planting  is  done  at  the  right  time. 
Where  clearing  is  unnecessary,  the  percentage  of  profit  would 
be  much  greater  than  that  calculated. 

When  bakauan  is  planted  on  bare  ground  in  shallow  water, 
the  roots  by  holding  sand  or  mud  on  the  area  have  a  tendency 
to  raise  the  level  of  the  ground.  When  the  land  has  been  raised 
to  about  the  level  of  high  tide,  the  bakauan  is  frequently  cut 
for  firewood  and  the  area  made  into  fish  ponds  by  the  construction 
of  dikes.  The  water  in  these  ponds  is  usually  brackish.  In  the 
Philippines,  there  is  a  considerable  industry  in  the  raising  of  the 
fish  Chanos  chanos  Forsk&l,  locally  known  as  bangds,  in  such 
ponds.  As  the  raising  of  fish  is  a  very  profitable  business,  old 
bakauan  plantations  are  frequently  converted  into  fish  ponds. 
In  many  places  the  growing  of  a  crop  of  bakauan  and  the  sub- 
sequent use  of  the  land  for  fish  ponds  should  be  an  exceptionally 
profitable  investment.  There  are  large  areas  in  Manila  Bay 
where  this  could  be  undertaken. 


FIREWOOD. 
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The  demand  for  fuel  in  the  Philippines,  excepting  in  the  case 
of  transportation  companies  and  manufacturing  plants,  is  met 
almost  entirely  by  the  use  of  firewood,  as  up  to  the  present  time 
comparatively  little  coal  has  been  mined  in  the  Archipelago  and 
most  of  the  supply  comes  from  Japan.  The  coal  industry  in  the 
Philippines  is  being  developed,  and  3,200  tons  were  mined  in 
1917.t  The  demand  for  fuel  in  a  tropical  country,  such  as  the 
Philippines,  is  not  nearly  so  great  as  in  a  temperate  region; 
nevertheless,  there  is  a  large  demand  for  domestic  purposes,  such 
as  cooking,  washing,  etc.,  and  for  the  smaller  industries. 

The  most  highly  prized  firewood  is  furnished  *  by  various 
species  of  mangrove-swamp  trees.  However,  the  available,  ac- 
cessible supply  of  these  is  not  great  enough  to  satisfy  the  demand 
and  dry-land  species  have  to  be  substituted.  The  amount  of 
firewood  of  both  classes  on  which  taxes  were  paid  in  the  Archi- 
pelago from  1914  to  1918,  inclusive,  is  given  in  Table  XIX. 

Table  XIX. — Amount  of  firewood  on  which  taxes  were  paid  in  the  Philip- 
pine Islands  from  1914  to  1918, 


Year. 


cu.  m. 

28.120 

70.427 

97.866 

130.472 

1918 -..-- - ;    184.431 


1914. 
1916. 
1916. 
1917. 


Man- 

errove 

species. 


Dry-land 
species. 


eu.  m. 
188.274 
142.814 
194.480 

588.109 


From  this  table,  it  will  be  seen  that  during  each  successive  year 
the  amount  of  mangrove-swamp  wood  used  has  been  greatly 
increased  and  that  there  has  been  a  corresponding  increase  in 
the  dry-land  species ;  and  further,  that  in  every  case,  the  amount 
of  the  dry -land  species  was  each  year  more  than  twice  as  great 
as  that  of  mangrove  species.  The  figures  in  Table  XIX  show 
that  the  firewood  business  in  the  Philippine  Islands  is  one  of 
considerable  proportions. 

An  extensive  study  of  mangrove-swamp  woods  has  been  made 
by  Cox.*     In  Table  XX  are  given  the  results  of  analyses  and 


t  Cox,  Alvin  J.,  Annual  Report  of  the  Director,  Bureau  of  Science,  for 
1918. 

♦  Cox,  Alvin  J.,  Philippine  firewood,  Philippine  Journal  of  Science,  Sec. 
A,  Vol.  6   (1911),  page  1. 

*  Cox,    Alvin    J.,    Philippine    fuels,    Bureau   of    Science    Press    Bulletin 
No.  86. 
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calorific  determinations  made  by  him  on  air-dried  wood  without 
bark.  In  this  table  the  dried  wood  is  taken  as  the  basis  on  which 
to  compute  the  percentages  of  moisture  and  ash.     From  the  table 

Table    XX. — Analyses    and    calorific    determinations    of    air-dried    wood 

without  bark. 

[The  numbers  and  common  names  are  those  ffiven  by  Cox  in  the  original  table.  The 
scientific  names  have  been  inserted  by  Mr.  E.  E.  Schneider,  wood  expert  of  the  Bureao 
of  Forestry,  after  a  recent  examination  of  specimens  of  the  wood  used  by  Cox.] 


No. 


8 
4 
6 
6 
7 
8 
9 

10 

11 

14 
16 

16 
17 


Common  and  scientific  names.    Moisture.      Ash. 


Pototan  {Bruguiera  conjuaata) 

Bacauan  (Rhizophora  mucro' 

natn). 
Bacao  {Bruauiera  sp.)... 


Bacauan-tubis:  {Bruouiera  sp.) 
Catutan  {Bruguiera  sp.) 


TabiflTue    (Xylocarpus  moluc' 

censis). 

I]      18.77 

Bacauan  (Bruflrut«7ia  sp.) '{ 

[      18.39 


Per  cent,  i  Per 
I       13.01  1 
i      18.26 
j       11.22 
I      11.87  I 

11.08 

10.94  ! 
(      18.21 

1 

(      13.79 
1      18.77 

18.93 


Tambu-tambn        (Xylocarpus 

moluccenais) . 
Pairatpat    iSonneratia   eaaeo' 

Uiris). 

Bacauan   (Rhizophora  cande- 

laria). 
Tanieal  iCeriopa  tagal) 


Pototan  (Bruguiera  conjugata) 

Lencrsradi    {Bruguiera  parvi- 
flora). 


I  12.99 
1  12.99 
I  14.27 
I  14.27 
10.71 

11.41 

{      12.26 


cent 

• 

1.46 
1.44 
2.28 
2.29 
1.81 
1.74 
6.76 
6.67 
1.28 
1.29 

2.80 

2.06 
2.12 
2.72 
2.71 
2.62 
2.66 
2.41 
2.26 
1.60 


Main  cal- 
ories. • 


4.180 
4.191 
4.118 
4,107 
4,169 


v^ueof'VH*?'"* 
combus-  '  n««t "« 

Available  tible  mat- 

heatins:  |ter.  wood 

value.    —  (water  >.^^   «,««^ 

+  ash)  in  ^iJ^ 

*^"     +  ash). 


value  of 
combus- 
,  tible  mat- 


main 
ones. 


1.66 


I 


11.97 


1.66 


8.763 


4.142 


Calories. 
3,838 
3.829 
3,772 
3.746 
8,781 


3.366 


8.706 


4.006 
4.066 


4.162 


4,116 


4,186 
4.164 
4.292 
4.293 
4.286 
4,227 

4,072 


8.634 
3,764 


8.878 
8.841 


8.721 

8.760 

3.924 

8, 906 

8.896' 

3.866 

8,716 


I 


Calories. 
4.796  I      4.480 


4.798  I 
4.689 
4,682 
4.699 


4,476    I 
4.985 
4.358 
4.840 


(b)        !        (b) 


4.787  ;      4.968 


4.694 
4.723 


4.345 
4.466 


4.833         4.678 


4.831 


4.696 


4.689  . 

4.720  ! 

4.747 

4,747 

4,840 

4.T7S 


4.284 

4.328 
4.399 
4.S78 
4.466 
4.421 


4.629        4.296 


*■  In  the  usual  determination  of  the  calorific  value  of  a  fuel  in  a  calorimeter  the 
products  are  cooled  to  the  ordinary  temperature  and  the  result  is  therefore  higher  than 
can  ever  be  realised  in  ideal  practice,  where  the  resulting  flrases  always  leave  the  Aims  at  a 
temperature  above  100**.  Since  the  object  of  the  determination  of  the  ealoiifle  vain*  of 
a  fuel  is  to  show  its  technical  worth.  I  always  have  calculated  the  results  on  Philippine 
fuels  on  the  assumption  that  the  moisture  present  and  the  water  formed  daring  the  com- 
bustion remain  as  steam  at  100**,  i.  e.,  I  have  made  a  water  correction  by  subtracting  6  calories 
for  each  per  cent  of  water.  Some  mechanical  engineers  do  not  make  this  correction,  and 
therefore  obtain  a  result  from  3  to  10  per  cent  too  high,  and  in  order  that  my  results  maj  be 
comparable  in  all  cases  I  have  decided  to  ffive  also  the  uncorrected  result  under  the  ci4>tion 
"Main   calories." 

*>  On  account  of  the  very  high  ash  content  and  the  possibility  of  error  in  its  determina- 
tion (cf.  p.  10).  this  sample  has  little  comparative  value  and  I  have  therefore  not  inclnded 
the  heating  value  of  the  combustible  matter  in  the  average.  The  calculated  results  for  the 
combustible  matters  wood  —  (water  +  ash),  in  main  calories  and  available  calories  are 
4.482  and  4.123,  respectively. 
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it  would  appear  that  the  moisture  content  is  fairly  constant  for 
the  different  species.  Cox  found  that  in  the  Philipines,  where 
the  humidity  is  high  and  fairly  constant,  the  variations  in  the 
moisture  content  are  much  less  than  where  the  climate  is  hot 
or  cold,  moist  or  dry,  according  to  the  season.  He  concluded  that 
the  moisture  content  of  wood  seldom  falls  below  12.5  or  13  per 
cent  of  the  dry  weight,  and  that  these  figures  may  be  taken 
as  good  averages  for  thoroughly  seasoned  firewoods.  The  ash 
content  varies  considerably  in  different  species.  Cox  says  of 
the  ash  content  that  this  is  of  comparatively  little  importance 
from  the  standpoint  of  firewood  because  the  amount  of  ash  is 
usually  small.  The  calorific  value  based  on  the  dry  weight  of 
the  various  species  is  fairly  constant,  as  might  be  expected 
from  the  fact  that  the  part  of  the  wood  left  after  deducting 
the  water  and  ash  would  be  almost  the  same  in  all  cases. 

Table  XXI. — Specific  gravities  of  PhiHppine  firewoods. 

[The  numbers  and  common  names  are  those  riven  by  Cox  in  the  original  table.  The 
scientific  names  have  been  inserted  by  Mr.  E.  E.  Schneider,  wood  expert  of  the  Bnreao 
of  Forestry,  after  a  recent  examination  of  specimens  of  the  wood  used  by  Cox.] 


Common  name. 


Scientific  name. 


3 


6 
7 


Pototan . 
Bacauan 
Bacao... 


Bacauan-tubiff . 
Catutan 


Bruguiera  eonjugata. 


Rhizopkora  mucronata. 


Moisture. 

I 

Per  cent. 
I  18.68 
I      13.61 

I     dll.46 


Ash. 


Specific 
gravity. 


Bruguiera  sp. 


Bruguiera  sp . 


Burguiera  sp . 


8     TabiflTue <  Xylocarpus  molueceneie. 


9 


■\\ 


Bacauan __ '  Bruguiera  sp 


10     Tambu-tambu 


11 
14 
16 
16 


Xylocarpus  molv/^ceneis 


Pairatpat '  Sonnera^ia  caeeolaris 


Bacauan 


Tansral 

Pototan . . 


Rhizopkora  candelaria 


Ceriops  tagai 


Bruguiera  eonjugata . 


17     LenflTffadi Bruguiera  parvifiora . 


18  Pagatpat 

19  Pasratpat 


Sonneratia  caaeolaritt. 
Sonneraiia  caaeolaria. 


12.26 
11.88 
13.24 
18.03 
18.71 
12.73 
13.07 
12.77 
bl3.00 
dl2.60 
12.94 
12.83 
12.78 
12.45 
13.26 
13.09 
13.24 
12.63 
13.87 
13.32 
(■) 


Percent. 
1.46 
1.44 
2.29 
2.28 
1.81 
1.74 
5.76 
5.57 
1.29 
1.28 
2.80 


2.12 
2.06 
2.72 
2.71 
2.65 
2.62 
2.41 
2.26 
1.60 

1.66 


1.65 


0.7671 

0.7441 

«  0.9661 

«  0.9801 


0.8799 
0.8782 
0.9136 
0.8868 
0.7412 
0.7333 
0.996 
0.991 
0.5954 
0.6668 
a6688 
0.5867 
•L071 
•l.OQS 
0.890 
0.880 
0.9426 
0.9S36 
0.8936 
0.8881 
0.8186 
0.8447 


■  Air' dry. 

^  Heartwood  beRinninff  to  form. 

<■  The   heartwood   sinks. 


"  Sapwood. 

**  Heavier  than  water. 

'  Unseasoned. 
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In  Table  XXI  are  given  the  specific  gravities  of  various  man- 
grove-swamp woods  as  determined  by  Cox.  From  this  table  it 
will  be  seen  that  the  woods  of  the  Rhizophoraceae  have  a  high 
specific  gravity,  averaging  about  0.9.  Usually  the  mature  heart- 
wood  of  all  Rhizophoraceae  sinks  in  water.  As  all  well-seasoned 
woods  have  very  nearly  the  same  calorific  value  per  unit  of 
weight,  the  specific  gravity  is  highly  important  in  determining 
the  relative  fuel  value  of  different  woods.  The  specific  gravity 
also  indicates  certain  other  factors.  In  general  it  may  said  of 
woods  otherwise  equal,  that  those  with  low  specific  gravities 
kindle  easily  and  flash  quickly,  the  fire  spreading  rapidly ;  while 
those  of  high  specific  gravity  behave  in  the  opposite  way. 

From  the  determinations  of  specific  gravity.  Cox  has  made 
comparisons  of  the  fuel  value  of  certain  North  American  woods 
and  of  the  mangrove-swamp  species  of  the  Philippines.  Good 
woods  include  those  having  specific  gravities  between  0.60  and 
0.75.  Among  the  North  American  species  classed  as  good  are 
hard  pines,  maple,  ash,  beech,  birch,  elm,  black  walnut,  and  a 
number  of  different  oaks.  The  only  mangrove-swamp  wood 
placed  by  Cox  in  this  class  is  tinductinducan  (Aegicerds  comicu- 
latum).  Very  good  woods  are  those  with  specific  gravities  be- 
tween 0.75  and  0.90.  North  American  woods  included  in  this 
class  are  some  of  the  oaks  and  various  species  of  hickory.  In 
this  class  Cox  includes  tabigue  (Xylocarpus  moluccensis) ,  pagat- 
pat  (Sonneratia  caseolaris) ,  and  langarai  (BrugiUera  parviflora) . 
Cox  does  not  mention  any  of  the  North  American  species  as 
having  excellent  woods,  that  is  with  a  specific  gravity  greater 
than  0.9.  In  this  class  are  included  pototan  (Bruguiera  conju- 
gata)f  bacauan  (Rhizophora  rwucronata),  catutan  (Bruguiera 
sp.),  tangal  (Ceriops  spp.).  This  comparison  emphasizes  the 
very  high  value  of  the  mangrove-swamp  species  for  firewood. 

In  Table  XXII  are  given  the  analyses  and  calorific  determina- 
tions made  by  Cox  on  air-dried  bark. 
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Table  XXII. — Analyses  and  calorific  determinations  of  air-dried  bark, 

[The  numbers  and  common  names  are  those  sriven  by  Cox  in  the  origrinal  table.  The 
scientific  names  have  been  inserted  by  Mr.  E.  E.  Schneider,  wood  expert  of  the  Bureau 
of  Forestry,  after  a  recent  examination  of  specimens  of  the  wood  used  by  Cox.] 


No. 


8 

4 

6 

7 
8 

9 
10 


Common  and  scientific  names. 


Pototan  (Bruguiera  eoTtjugata) 
Bacauan    tubifl:    (Rkixopkora 
mttcronata) 

Bacauan  iBmguiera  sp.) 

Catutan  (Bruotiiera  bv.) 

TabifiTue    (Xyloearpua   molue- 

eengis) 

Bacauan  {Bruouiera  sp.) 

Tambu-tambu  {Xylocarpus 

moZuccerwia) 


Mois- 
.tare. 


Ash. 


Per  cent. ,  Per  cent. 


18.90 

10.28 

16.67 
16.27 

16.21 
16.70 

16.74 


6.72 

10.87 

8.19 
4.60 

7.98 
8.17 

8.89 


Main 
calo- 
ries, b 


8,983 

8.971 
4.064 
4.064 
4.087 

3,848  ! 
3,891 

3.841 


Available 

heatinflr 

value. 


Calories. 
3,668 

3.664 
3.708 
8.692 
8,710 

3.488 
3,666 

3.636 


Heatinff 
value  of 
combus- 
tible 
matter, 
wood— 
(water 
+a8h) 
in  main 
calories. 


4.863 

4.884 
6.124 
6.099 
4.920 

4.867 
4.903 

4.868 


Available' 
heatinflr 
value  of 
combus- 
tible 
matter, 
wood — 
(water 
+ash). 


Calorie*. 
4.668 

4.676 
4.791 
4.771 
4.624 

4,610 
4,694 

4.671 


»>See  footnote  "a"  of  Table  XXI. 

Concerning  the  relative  value  of  mangrove-swamp  woods  and 
imported  coal  we  may  quote  the  following  from  Cox : 

The  available  heating  value  of  any  well-reasoned  wood  is  about  3,680 
calories,  and  the  specific  gravity  of  well-seasoned  mangrove  wood  (Rhizo- 
phoraceae)  is  about  0.9.  From  the  latter  value  the  weight  of  a  solid 
cubic  meter  of  meter  lengths  is  about  900  kilograms  and  of  a  solid  cord 
(8  by  4  by  4  English  feet)  is  about  3,260  kilograms.  In  some  parts  of 
the  Philippine  Archipelago  2  cubic  meters  (2  by  1  by  1  meters)  are  called 
a  talacsan.  Since  there  are  grenerally  35  per  cent  of  voids,  or  interstices, 
in  wood  of  a  meter  or  more  in  length,  one  actually  obtains  about  585 
kilograms  and  2,120  kilograms  of  this  wood  in  a  cubic  meter  and  in  a 
cord,  respectively.  The  available  calorific  (fuel  or  heating)  value  of  green 
wood  is  less  than  of  dry  wood  by  an  amount  not  only  proportional  to  the 
decreased  wood  fiber  per  unit  weight,  but  also  by  the  amount  of  heat 
necessary  to  evaporate  and  be  carried  away  by  the  excess  moisture,  and 
that  of  green  mangrove  wood  containing  38  per  cent  water  is  about  2,420 
calories.  *  *  *  A  commercial  concern  found  that  a  cord  of  green  man- 
grove wood  cotained  about  18  per  cent  more  water  than  well-seasoned 
wood  weighing  2,550  kilograms,  which  checks  with  these  numbers.  The 
available  heating  value  of  an  average  imported  coal  (Tagawa)  is  approxi- 
mately 6,500  calories.  From  the  above  numbers  it  may  be  computed  that,  in 
general,  a  ton  of  this  coal  is  theoretically  equivalent  to  3  cubic  meters 
or  0.83  cord  of  air-dry  Philippine  mangrove  wood  and  to  3.24  cubic  meters 
or  0.89  cord  of  green  mangrove  wood  containing  38  per  cent  moisture. 
In  the  latter  case  42  per  cent  extra  weight  will  have  to  be  handled.  How- 
ever, various  consumers  report  the  use  in  actual  practice  of  one  and 
one-third  or  more  cords  of  wood  in  lieu  of  1  ton  of  coal. 


112  MANGROVE  SWAMPS. 

In  view  of  data  given  above  it  is  not  surprising  that  the 
mangrove-swamp  species  are  highly  prized  for  firewood,  that 
the  swamps  near  the  centers  of  population  have  been  largely 
depleted  of  the  more  valuable  species,  and  that  bakauan  is  raised 
in  plantations. 

TANBARKS 

The  mangrove  barks  constitute  the  greatest  single  source  of 
tanning  material  in  the  Philippines.  The  species  of  mangrove 
trees  which  are  used  commercially  for  tanning  purposes  grow 
in  the  Philippines  in  large  numbers.  The  export  of  mangrove 
tanbarks  and  of  the  bark  extract,  known  as  cutch,  is  an  im- 
portant industry  in  some  tropical  countries.  In  the  Philippines 
this  industry  has  never  been  developed,  and  the  barks  are  used 
locally  to  only  a  limited  extent;  although  there  are  extensive 
swamps  in  the  Archipelago.  The  Philippines  possesses  an  ad- 
vantage over  such  countries  as  Borneo  in  that  owing  to  a  large 
population  the  wood  can  be  used  as  firewood;  so  that  it  would 
seem  advisable  to  combine  the  bark  collection  with  the  cutting 
of  firewood. 

Extensive  anlyses  of  Philippine  mangrove-swamp  barks  have 
been  made  by  Bacon  and  Gana  *  and  by  Williams.f  In  Table 
XXIII  are  given  the  results  of  analyses  made  by  Bacon  and 
Gana  of  barks  from  Mindanao;  and  in  Table  XXIV  analyses 
of  barks  from  Mindoro  made  by  the  same  workers.  Table  XXV 
gives  the  results  of  analyses  of  barks  submitted  by  the  Bureau 
of  Forestry  to  the  Bureay  of  Plant  Industry  at  Washington. 
These  figures  are  published  by  Williams.  In  Table  XXVI  are 
given  the  results  of  analyses  made  by  Williams.  Table  XXVII 
shows  the  results  of  analyses  made  on  barks  from  Sarawak, 
Borneo. 


*  Bacon,  R.  B.,  and  Gana,  V.  Q.,  The  economic  possibilities  of  the  man- 
grove swamps  of  the  Philippines,  Philippine  Journal  of  Science,  Sec.  A, 
Vol.  4  (1909),  pages  205  to  210. 

t  Williams,  R.  R.,  The  economic  possibilities  of  the  mangrove  swamps 
of  the  Philippines,  Philippine  Journal  of  Science,  Sec.  A,  Vol.  6  (1911), 
pages  45  to  61. 
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Table  XXIII. — Analyses  of  mangrove-swamp  barks  from  Port  Banga, 

Zamhoanga, 

[Data  from  Bacon  and  Gana.] 


Common  name. 


Scientific  name. 


Do... 
LafisArai 


Do. 
TariWl 


Buaain ;  Bruguiera      eonjuaata 

(Linn.)  Merr. 

do _ 

Bruguiera   parviflora    W. 
and  A. 

do 

Ceriops  tagal  (Perr.)  C.  B. 
Robinson. 

do 

Rhxzophora  candelaria  DC 
RkizophoravMicronata  Lam 
XylocarpvAs  granatum  Koen 
do 


Do 

Bak£uan-lalaki . . 
Baki&uan-lMibaye 

Tabi^ue __. 

Do __. 


Moisture 


In  parts  per  100  of  water-free  bark. 


Insolu- 
bility. 


Per  cent.,  Per  cent. 


16.1 

13.5 
18.9 

13.8 
12.4 

11.9 
18.4 
14.4 
14.9 
14.2 


63.0 

62.0 
84.1 

80.4 
65.2 

58.6 
68.7 
61.7 
69.7 
67.6 


Total 
extract. 


Per  cent. 
86.96 

38.0 
15.9 

19.6 
84.8 

41.4 
81.8 
88.3 
80.3 
82.4 


Non- 
tannin. 


Per  cent. 
9.8 

13.5 
7.1 

8.0 
11.6 

19.1 

13.8 

12.4 

8.6 

7.7 


Tannin. 

Per  cent. 
27.2 

24.6 
8.8 

11.6 
28.2 

22.3 
18.0 
25.9 
2L7 
24.7 


Table  XXIV. — Analyses  of  mangrove-»wamp  barks  from  Mindoro, 

[Data  from  Bacon  and  Gana.] 


Common  name. 


Busain  .. 

Do... 
Laiik^rai 


Do. 
Do. 
Tansrfil 


Do 

Do 

BakAuan-lalaki . . 

Do 

Do 

Do 

BakHuan-babaye. 

Do 


Scientific  name. 


!  Moisture. 


Bruguiera       conjugata 

(Linn.)  Merr. 

do 

Bruguiera   parviflora   W. 

and  A. 

do 

do 

Ceriops  tagal  (Perr.)  C.  B. 

Robinson. 

do 

do 

Rhizophora  candelaria  DC . 

do 

do 

do 

Rhizophora   mueronata 

Lam. 
do 


In  parts  per  100  of  water-free  bark. 


Insolu- 
bility. 


Per  cent. 
18.9 

I 
13.9  ' 
14.0 

14.8 
12.9 
11.8 

12.3 

12.7  ! 

13.2  ' 

13.5 

14.4 

14.1 

18.2 

13.4 


Per  cent. 
60.2 

68.4 
77.4 

75.6 
82.1 

69.1 
72.5 
71.5 
67.4 
^.8 
66.6 
67.1 
64.3 

67.1 


Total 
extract. 


Non- 
tannin. 


Tannin. 


Per  cent. 
39.8 


86.6 
22.4 

24.5 
17.9 


30.9 
27.5 
28.5 
82.6 
35.2 
88.4 
82.9 
35.7 

32.9 


Per  cent. 
11.6 

12.6 
9.6 

9.6 
8.3 


9.7 

10.5 

8.0 

12.0 

10.8 

10.7 

10.0 

14.1 

15.1 


Per  cent. 
28.2 

24.0 
12.8 

14.9 
9.6 

21.2 

17.0 
20.6 
20.6 
24.4 
22.7 
22.9 
21.6 

17.8 


161791- 


-8 
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Table  XXV. — Analyses  of  Philippine  mangrove-swamp  barks  submitted  by 
the  Bureau  of  Forestry  to  the  Bureau  of  Plant  Industry  at  Washington, 

[Data  from  Williams.] 


Common  name. 


LarifrArai 
Pot6tan  - 
TarfSril  .. 
BakAuan 


Scientific  name. 


Bruffuiera   parviflora    W. 

and  A. 
Bruffuiera      aexangula 

(Lour.)  t'oir. 
Ceriops  ttigal  (Perr.)  C.  B. 

Rob. 
Rhizophora  candelaria  DC . 


Total 
Bolids. 

Soluble 
Bolidfl. 

"Reds." 

Non- 
tannin. 

Tannin. 

1 

24.43 

19.82 

4.61 

7.27 

12.56 

87.86 

86.81 

0.66 

10.16 

26.66 

68.68 

49.02 

9.66 

18.19 

85.83 

63.91 

51.08 

2.88 

11.64 

89.89 

Table  XXVI. — Analyses  of  Philippine  mangrove-swamp  barks. 

[DaU  from  Williams.] 


Species. 


Number  '  Average 

of  of        I 

determi-   determi-  | 
nations.  ;  nations. 


Bruguiera  conjugaia  (Linn.)  Merr _ *[ 

I 


Bruguiera  aexangula  (Lour.)  Poir 

Bruguiera  parviflora  W.  and  A _ 

Ceriopatagal  (Perr.)  C.  B.  Rob 

Rkigophora  candelaria  DC 

Rhizophora  mueronata  Lam 

Sonneratia  caaeolaris  Linn 

Xyloearpue  moluccensis  (Lam.)  M.  Roem. 
Xyloearpus  granatum  Keen 


13 


32.4 


14 

9.1 

6 

31.8 

9 

27.8 

23 

27.6 

4 

1L8 

2 

28.0 

2 

23.2 

Table  XXVII. — Analyses  of  mangrove-swamp  barks  from  Sarawak,  Borneo.* 

[Data  from  Bacon  and  Gana.] 


1 

Common  name. 

Scientific  name. 

Busain 

Bruguiera       eonju^/ata 

(Linn.)  Merr. 
Bruguiera       Hexangula 

(Lour.)  Poir. 
Ceriops  tagal  (Perr.)  C.  B. 

Robinson. 
Rhizophora  can<ielariaDC. 
Rhizophora  tnueronata  Lam 

Pot6tan 

TariWl 

BaMuan-Ialaki.. 
BakAuan-babaye. 

Mois- 
ture. 


Per  cent. 
16.6 

16.1 

13.8 

14.7 
14.4 


Insol- 
ubility. 


Total  ex- 
tract. 


Per  cent. '  Per  cent 


64.3 

64.0 

63.8 

68.3 
70.1 


85.7 

86.0 

86.2 

41.7 
29.9 


Non- 
tannin. 


Tannin,  i 


Percent. 
9.0 

8.0 
6.9 

9.6 
9.4 


Per  cent. . 
26.7 

27.2    ' 

29.8 

1 
32.0 

20.6 


*  Analysis  was  made  of  some  samples  of  manirrove  barks  brought  from  Sarawak.  Borneo, 
by  Dr.  Foxworthy,  of  the  botanical  division  of  this  Bureau.  These  barks  are  used  by  cuteh 
factories  and  among  the  species  in  Borneo  probably  yield  the  highest  amount  of  tannin. 
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Table  XXVIII. — Yield  of  bark  from  rmmgrove  trees  of  different  sizes, 

[Data  from  Foxworthy  and  Matthews.] 


Species. 

1 
1 

Bru- 

I 

Dia- 
meter. 

Inches, 

Rhi- 

zophora 

cande- 

laria. 

KUoa. 

Rhi- 
zophora 
mucro- 

nata. 

KUos. 

ffuiera 

conju- 

srataand 

Bru- 

suiera 

sexan- 

ffula. 

CeriopB 
ta^al  and' 

CeriopB 
roxbursr- 

hiana. 

KiloB. 

1 
KUos. 

3 

4 

4 

3 

2 

4 

6 

6 

5 

3 

5 

12 

11 

7 

5    ' 

6 

21 

19 

9 

9 

7 

30 

SO 

16 

13 

8 

41 

41 

18 

21    . 

9 

56 

62 

24 

80    ' 

10 

72 

66 

80 

40 

11 

90 

88 

89 

54 

12 
18 
14 

110 
133 
157 

98 
121 
145 

47 

:             57 

66 



"  ----- 

15 

193 

178 

78 

16 

236 

223 

91 

17 

287 

266 

108 

18 
19 

120 
139 

In  Table  XXVIII  is  shown  the  yield  of  bark  from  trees  of 
different  sizes  of  Rhizophora  candelaria,  Rhizophora  mucronata, 
Bruguiera  conjugata  and  Bruguiera  sexangula,  and  Ceriops 
tagal  and  Ceriops  roxburghiana.  The  figures  in  this  table  were 
calculated  from  a  table  by  Foxworthy  and  Matthews.* 

Very  various  results  have  been  obtained  by  analyzing  the 
barks  of  the  same  species,  and  it  has  been  often  stated  that  the 
bark  from  some  countries  is  richer  in  tannin  than  that  from 
others.  Williams  t  says  that  the  percentage  of  tannin  in- 
creases with  the  size  of  the  tree.  He  believed,  however,  that 
this  increase  was  due  rather  to  the  age  than  to  the  size.  In 
drying,  barks  also  lose  a  certain  portion  of  their  tannin,  es- 
pecially if  not  properly  dried.  Owing  to  these  facts  and  to  the 
varied  results  obtained  by  analyses  it  is  questionable  as  to 


*  Foxworthy,  F.  W.  and  Matthews,  D.  M.,  Mangrove  and  nipah  swamps 
of  British  North  Borneo,  Department  of  Forestry  Bulletin  No.  3  (1917), 
page  16. 

t  Williams,  R.  R.,  The  economic  possibilities  of  the  mangrove  swamps 
of  the  Philippines,  Philippine  Journal  of  Science,  Sec.  A,  Vol.  6  (1911), 
pages  45  to  61. 
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whether  or  not  bark  of  the  same  age  has  a  different  tannin  con- 
tent in  different  regions.  The  barks  from  East  Africa  are, 
however,  reported  to  be  richer  in  tannin  than  those  from  the 
Indo-Malayan  region.  The  Philippine  barks  certainly  appear 
to  be  as  rich  as  those  in  Borneo  which  have  been  used  in  cutch 
factories.  Owing  to  the  relatively  low  price  that  the  crude 
barks  command  and  the  expenses  of  shipping,  it  would  probably 
be  advisable  to  export  cutch  rather  than  the  crude  barks. 

Cutch  is  not  only  used  as  a  tanning  material  but  also  as  a  dye. 
A  short  history  of  the  uses  of  cutch  has  been  given  by  Fox- 
worthy.*  The  name  cutch  was  originally  applied  to  a  product 
of  the  heartwood  of  Acacia  catechu  Willd.,  which  has  been 
known  from  India  and  Burma  for  many  years. 

Table  XXIX. — Amoimt  of  tanbarks  and  dye  barks  on  which  forest  charges 
were  paid  in  the  Philippine  Islands  from  19 H  to  1918,  inclusive. 


Year. 


1914 
1915 
1916 
1917 
1918 


Tanbarks. 

Kilos. 

2,793.295 

1,918.668 

1.543,686 

8,166,687 

1,978,786 


Dye  barks. 


Kilos. 
58,714 
94,492 
93.057 
84,384 
148,764 


The  supply  was  however  not  entirely  uniform  or  reliable. 
When  the  product  from  the  mangrove  trees  came  into  the 
market  it  superseded  the  Indian  cutch  to  such  an  extent  that 
this  term  is  now  used  mainly  with  reference  to  the  mangrove 
extracts.  With  the  advent  of  the  common  use  of  aniline  dye 
it  was  found  that  the  Bismark  browns  furnished  a  cheaper  and 
a  more  easily  handled  dye  than  cutch  and,  consequently,  the  use 
of  the  latter  as  a  dye  gradually  ceased. 

The  bark  of  Ceriops  spp.  is  used  locally  for  coloring  rice  and 
tuba  and  for  dyeing.  The  bark  of  Xylocarjms  granatum  is  also 
used  locally  to  a  considerable  extent  for  dyeing  purposes.  The 
dyeing  property  of  the  barks  of  Ceriops  tagal  and  Xylocaiyvs 
granatum  is  not  great,  and  they  are  of  more  use  as  mordants. 
They  are,  however,  used  in  large  quantity  for  dyeing  fishnets, 
ropes,  sails,  and  clothing  used  in  salt  water.  Table  XXIX  shows 
the  amount  of  tanbarks  and  dye  barks  upon  which  forest  charges 
were  paid  from  1914  to  1918.  The  barks  consisted  very  largely 
of  mangrove-swamp  species,  the  dye  barks  chiefly  of  Ceriops 
spp.  and  Xylocarpus  granatum. 


*  Foxworthy,  F.  W.,  Cutch,  Philippine  Journal  of  Science,  Sec.  A,  Vol.  3 
(1908),  page  534. 
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Many  mangrove  swamps  in  the  Philippines  have  been  so  thor- 
oughly depleted  of  the  larger-sized  and  more  valuable  trees  that 
even  though  they  cover  extensive  areas  they  would  not  be  cap- 
able of  supporting  a  cutch  factory.  However,  there  are  areas 
in  Mindanao,  Mindoro,  and  Palawan  which,  although  they  may 
not  be  as  large  as  some  in  Borneo,  still  offer  promising  sites 
for  cutch  factories.  In  Sibuguey  Bay,  Mindanao,  there  is  a 
well  developed  swamp  covering  an  area  of  25,000  hectares.  Con- 
cerning this  area  Williams  t  says : 

I  have  found  that  this  area  will  yield  about  20  metric  tons  per  hectare  of 
fresh  bark  of  mature  trees  of  selected  species  averaging  about  28  to  30  per 
cent  of  tannin  on  the  dry  weight.  Only  four  species  are  included  in  this 
estimate,  all  others  being  negligible  from  a  commercial  standpoint.  The 
natural  resources  are  sufficient  for  a  profitable  industry,  the  swamps  being 
fully  as  valuable,  hectare  for  hectare,  as  many  now  being  worked  in  the 
East  Indies. 

A  survey  of  the  data  shows  that  only  four  species  can  be  depended  upon 
to  furnish  a  supply  of  bark.  They  are  Rhizophora  mucronata,  Rhizophora 
conjugata  [candelaria],  Bruguiera  gymnorrhiza  [conjugata]^  and  Bru- 
guiera  eriopetala  [aexangula],  the  two  former  commonly  known  as  "ba- 
cauan''  (bakauan-lalaki  and  bakauan-babaye  respectively),  the  two  latter 
as  "pototan"  or  "pitutant"  Taiigal,  which  is  the  "tengah*'  bark  of  Borneo 
upon  which  the  manufacturers  there  depend  to  a  considerable  extent,  is 
scarce  on  Sibuguey  Bay.  Both  Xylocarpus  granatum  and  Xylocarpus  oho- 
vatus  [granatum]  yield  too  small  quantities  of  bark  per  tree  to  be  remu- 
nerative. Bruguiera  parviflora  has  a  very  low  tannin  content,  as  has 
Sonneratia  pagatpat  [caseolaris]. 

However,  a  use  may  be  found  for  the  last  mentioned  for  blending  with 
the  more  valuable  barks,  since  it  produces  a  leather  of  good,  brown  color^ 
very  different  from  any  tanned  by  barks  of  the  Rhizophoraceae. 

In  calculating  the  yield  of  bark  in  the  area  examined,  only  bacauan  and 
pototan  tree  20  centimeters  or  more  in  diameter  have  been  counted.  For 
this  purpose  seven  rectangular  areas  of  about  one-fourth  hectare  each  were 
selected  as  representative  after  a  fairly  through  exploration  of  the  sur- 
rounding swamp.  These  areas  are  distributed  at  approximately  regular 
intervals  between  the  mouths  of  the  Vitali  and  Buluan  Rivers.  The  yield 
of  bark  per  tree  was  determined  by  felling  three  representative  trees  each 
of  bacauan  and  pototan  and  stripping  and  weighing  the  bark.  Bacauan 
averaged  140  kilograms  per  tree,  pototan  190  kilograms.  On  this  basis  the 
area  will  yield  20.6  metric  tons  of  bacauan  bark  per  hectare,  and  5.8  tons 
of  pototan.     We  may  safely  state  the  yield  at  20  tons  per  hectare  of  bark. 

In  Mindoro  there  is  a  tract  of  10,000  hectares  and  in  Palawan 
a  fairly  compact  area  of  good  swamp.  The  swamps  in  the 
other  islands  of  the  Archipelago  are  so  scattered  as  to  make  the 
success  of  a  cutch  factory  doubtful. 


t  Williams,  R.  R.,  The  economic  possibilities  of  the  mangrove  swamps 
of  the  Philippines,  Philippine  Journal  of  Science,  Sec.  A,  Vol.  6  (1911),. 
page  47. 
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Concerning  the  manufacture  of  cutch  from  Philippine  mate- 
rials Bacon  and  Gana  *  write  as  follows : 

There  are  three  large  cutch  factories  in  Borneo  using  tan  barks  from 
the  same  species  of  mangrove  as  those  found  in  the  Philippines.  These 
factories  regard  the  process  of  manufacturing  cutch  as  a  trade  secret,  but 
we  can  not  believe  that  these  so-called  trade  secrets  are  of  a  very  formidable 
nature,  as  we  have  succeeded  in  preparing  very  good  grades  of  cutch  with- 
.  out  any  complicated  processes  in  this  laboratory.  Our  cutch  is  a  dry, 
brown  solid  with  a  brilliant,  almost  metallic,  fracture.  It  is  easily  and 
completely  soluble  in  water  and  the  analysis  shows  the  following  con- 
stituents : 


Constituent. 

In  parts  per  100 

of  water-free 

material. 

1. 

II.       ' 

Moisture . . 

Per  cent. 

2.6 

1.9 

98.1 

28.8 

69.8 

Per  cent. 
5.7 
L8 
98.7 

Insoluble _ 

Soluble  ._ 

Non-tannin 

26.1 

Tannin  ._ - 

72.6    1 

ifc.W         j 

The  following  was  the  method  used  to  prepare  the  cutch: 
The  finely  ground  bark  was  leached  with  cold  water,  and  this  solution 
evaporated  to  dryness  in  vacuo.  Hot  water  extracts  too  much  of  the 
coloring  matter,  and  no  more  tannin  than  cold  water.  The  evaporation, 
at  least  the  latter  stages,  must  always  be  made  in  vclcuo  to  avoid  burning 
the  cutch.  It  is  sufficiently  obvious  that  the  extraction  on  a  large  scale 
would  be  carried  out  in  such  a  manner  that  strong  solutions  would  be 
employed  to  leach  fresh  bark  while  weak  ones  would  be  used  to  extract 
the  last  percentages  of  the  tannin  from  the  partly  exhausted  bark.  All 
the  parts  of  the  factory,  except  the  vacuum  dryi€frs,  could  be  built  on  the 
ground,  and  it  is  evident  that  the  fuel  for  the  boilers  and  for  the  dryers 
would  cost  very  little,  so  that  it  would  appear  that  if  the  cutch  manufacture 
were  taken  up  in  connection  with  the  lumbering  or  firewood  industry  that 
it  would  be  exceedingly  profitable. 

The  chief  objection  to  the  use  of  cutch  as  a  tanning  material 
seems  to  be  that  it  produces  a  reddish  brown  leather  which  is 
somewhat  harsh  and  thick-grained,  due  to  the  high  astringency 
of  the  tannin ;  but  when  mixed  with  other  materials  it  gives  a 
very  satisfactory  tannage.f 


*  Bacon,  R.  F.  and  Gana,  V.  Q.,  The  economic  possibilities  of  the  man- 
grove swamps  of  the  Philippines,  Philippine  Journal  of  Science,  Sec.  A, 
Vol.  4  (1909),  pages  206  to  207. 

t  Williams,  R.  R.,  The  economic  possibilities  of  the  mang^rove  swamps 
of  the  Philippines,  Philippine  Journal  of  Science,  Sec.  A,  Vol.  6  (1911), 
page  56. 
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ECONOMIC  USES  OF  THE  NIPA  PALM 

THATCHING 

Economically  the  nipa  palm  takes  a  very  high  rank  among 
the  plants  of  the  Philippines.  Throughout  the  Islands,  except 
in  inaccessible  regions,  the  leaves  are  used  extensively  for  thatch- 
ing. Most  of  the  people  dwell  in  light-construction  houses,  and 
nipa  is  by  far  the  commonest  material  used  for  thatching  such 
dwellings.  Nipa  shingles  are  also  sometimes  used  for  the  walls 
of  houses.  As  nipa  roofs  take  fire  readily  and  a  fire  in  a  nipa 
district  spreads  with  great  rapidity  and  can  be  controlled  with 
great  difficulty,  if  at  all,  the  use  of  this  material  for  thatching 
houses  has  now  been  prohibited  in  a  considerable  portion  of  the 
city  of  Manila  and  other  large  towns. 

The  nipa  shingles  are  made  by  removing  the  leaflets  from 
the  petiole,  and  doubling  back  one-third  of  the  length  of  the 
leaflet  over  a  slender  piece  of  bamboo,  the  leaflets  being  so  placed 
that  they  overlap.  They  are  then  sewed  in  place  to  form  an 
oblong  shingle,  usually  about  70  centimeters  in  length.  In  Pam- 
panga  a  woman  will,  as  a  rule,  prepare  from  four  hundred  to 
five  hundred  of  these  shingles  in  a  day,  and  some  will  make 
as  many  as  eight  hundred  a  day.  The  shingles  are  usually  tied 
in  bundles  of  ten  to  facilitate  handling  them. 

OTHER   USES   OF   LEAVES 

The  leaflets  are  not  only  used  for  building  purposes,  but  also 
for  making  raincoats  and  sun  hats  (salacots),  coarse  baskets, 
mats,  and  bags.  The  midribs  of  the  leaves  are  used  for  tying 
bundles  of  rice,  for  sewing  nipa  shingles,  and  for  making  coarse 
brooms.  The  petioles  are  employed  as  fuel,  while  splints  pre- 
pared from  the  cortex  are  sometimes  used  for  making  baskets. 

SEEDS 

The  immature  seeds  are  used  for  food,  the  taste  and  the  con- 
sistency being  similar  to  those  of  the  flesh  of  immature  coconuts. 
They  are  sometimes  made  into  a  kind  of  sweetmeat.  The  mature 
seeds  are  too  hard  to  be  eaten. 

ALCOHOL 

Nipa  is  very  important  as  a  source  of  alcohol  and  vinegar,  and 
is  a  promising  source  of  sugar.  This  subject  has  been  exten- 
sively investigated  by  Gibbs,*  from  whose  article  most  of  the 
information  on  this  subject  is  taken.     The  production  of  proof 


♦  Gibbs,  H.  D.,  The  alcohol  industry  of  the  Philippine  Islands.     Part 
I,  Philippine  Journal  of  Science,  Sec.  A,  Vol.  6  (1911),  pages  99  to  145. 
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alcohol  in  the  Philippines  exceeds  thirteen  million  liters  an- 
nually, and  about  55  per  cent  of  this  is  the  product  of  the  nipa 
palm.  The  alcohol  is  obtained  by  distilling  the  fermented  juice 
which  flows  from  a  cut  inflorescence  stalk  after  the  fruiting 
head  has  been  removed.  As  the  inflorescence  of  the  nipa  is  near 
the  ground,  the  flower  stalk  is  conveniently  situated  for  the 
gathering  of  the  sap,  called  tuba.  Some  time  after  the  fruit  is 
formed,  the  stalk  is  cut  across  near  its  top,  usually  just  below 
the  fruit ;  and  each  day  a  thin  slice  is  removed  to  keep  the  wound 
fresh  and  to  facilitate  exudation.  If  the  plant  bears  two  flower 
stalks  the  usual  practice  is  to  take  sap  from  only  one,  the  other 
being  removed. 

Sap  is  collected  in  bamboo  joints  which  are  hung  on  the  stem. 
These  containers  are  about  45  centimeters  high  and  8  centi- 
meters in  diameter  and  have  a  capacity  of  about  2  liters  (Plate 
XLV).  The  stalk  usually  flows  for  about  three  months,  but  it 
is  not  uncommon  for  it  to  be  cut  away,  or  at  least  cut  so 
close  to  the  ground  that  the  daily  paring  is  impracticable,  long 
before  the  flow  has  ceased.  In  some  districts  the  stem  is  cut 
before  the  fruit  is  formed  and  under  such  conditions  the  daily 
yield  of  sap  is  said  to  be  increased,  but  the  period  of  flow  reduced 
from  three  to  one  and  one-half  months,  the  total  yield  being 
practically  the  same  in  both  cases.  The  season  of  gathering 
the  juice  is  usually  of  about  six  months'  duration. 

Gibbs  came  to  the  conclusion  that  with  the  present  method 
of  caring  for  a  nipa  area  an  average  plant  would  produce  43 
liters  of  sap  during  the  season,  while  a  conservative  estimate  f 
places  the  number  of  palms  in  a  cultivated  swamp  at  between 
2,000  to  2,500  per  hectare,  of  which  750  may  be  depended  upon 
to  produce  fruiting  stalks  and  consequently  be  available  for  sap 
collection. 

Gibbs  gave  the  following  composition  for  sap  of  the  best 
quality : 

Density  15V15*  1.0720 

Total  solids  18.00 

Ash  0.48 

Acidity  » „ Trace. 

Sucrose  17.00 

Reducing  sugars  Trace. 

t  Gibbs,  H.  D.,  The  alcohol  industry  of  the  Philippine  Islands.  Part  I, 
Philippine  Journal  of  Science,  Sec.  A,  Vol.  6  (1911),  pages  99  to  145. 

t  Pratt,  D.  S.,  Thurlow,  L.  W.,  Williams,  R.  R.,  and  Gibbs,  H.  D.,  The 
nipa  palm  as  a  commercial  source  of  sugar,  Philippine  Journal  of  Science^ 
Sec.  A,  Vol.  8  (1913),  pages  377  to  398. 
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He  found  that  the  inversion  of  the  sucrose  began  after  the 
sap  is  dropped  from  the  stem  and  concluded  that  it  was  due 
to  the  formation  of  an  enzyme. 

Tuba  is  carried  by  small  boats  (bancas)  from  the  place  of 
collection  to  the  distilleries.  According  to  Gibbs  the  inversion 
is  complete  and  the  alcoholic  fermentation  well  under  way  and 
sometimes  completed  before  the  sap  arrives  at  the  distillery. 
Sometimes  the  acetic  acid  fermentation  has  progressed  to  a  con- 
siderable extent.  The  yield  of  alcohol  obtained  from  the  sap 
varied  from  4.1  to  7.5  per  cent,  the  average  for  thirty-three 
distilleries  was  5.6  per  cent.  Due  to  faulty  methods  the  yield 
of  alcohol  is  not  what  it  should  be.  The  average  price  paid  for 
the  sap  at  the  distillery  is,  according  to  Gibbs,  0.006  peso  per 
liter.  Gibbs  says  that  the  alcohol  produced  from  the  nipa  sap 
should  be  about  6  per  cent  of  the  tuba,  and  under  favorable 
conditions  he  believes  above  7  per  cent.  With  a  yield  of  6.5 
per  cent  alcohol,  the  purchase  price  of  the  raw  material  would 
be  equivalent  to  a  cost  of  0.0415  peso  to  0.0830  peso  per  liter 
for  90  per  cent  alcohol.  His  estimates  would  indicate  that 
nipa  sap  is  the  cheapest  known  source  of  alcohol.  For  manu- 
facturing alcohol,  nipa  possesses  several  advantages  over  grains 
in  that  it  does  not  need  purification,  pulping,  etc.  The  storage 
space  and  fermentation  vats  may  also  be  smaller,  since  fer- 
mentation is  complete  in  from  six  to  ten  hours  and  the  material 
ready  to  be  distilled.  Gibbs  estimates  that  the  owner  of  a  nipa 
area  by  selling  sap  clears  about  129  pesos  per  hectare  per  annum. 

In  some  distilleries,  especially  in  those  near  sugar  cane  lands, 
molasses  is  added  to  the  fermenting  sap.  The  molasses,  which 
usually  contains  about  60  per  cent  of  fermentable  carbohydrates, 
is  sometimes  used  in  amounts  equal  to  that  of  the  tuba.  Accord- 
ing to  Gibbs  the  advantages  are  threefold:  The  invertase  and 
alcoholic  ferment  in  the  tuba  act  with  great  rapidity  upon  the 
molasses,  providing  an  easy  method  for  the  utilization  of  the 
latter ;  the  production  of  alcohol  is  greatly  increased ;  and  when 
there  is  a  shortage  in  the  supply  of  sap,  the  uninterrupted  run- 
ning of  the  stills  is  assured.  The  use  of  molasses  during  a 
portion  of  the  season  enables  some  distilleries  to  operate  during 
the  entire  year. 

TUBA 

The  fermented  juice  (tuba)  of  the  nipa  palm  is  used  exten- 
sively by  the  Filipinos  as  a  beverage.  It  resembles  apple  cider 
in  appearance  and  flavor. 
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VINEGAR 

Considerable  quantities  of  vinegar  are  manufactured  from  nipa 
tuba  by  allowing  acetic  fermentation  to  follow  alcoholic  fermen- 
tation. The  methods  at  present  used  are  very  crude  and  the 
product  inferior,  containing  only  from  2  to  3  per  cent  acetic  acid. 

CULTIVATION    OP    NIPA 

A  considerable  amount  of  capital  is  invested  in  the  nipa- 
alcohol  industry,  large  distilleries  exist  in  various  nipa  swamps, 
and  the  swamps  themselves  have  been  improved.  Artificial 
channels  have  been  dredged,  to  make  the  nipa  areas  more  acces- 
sible for  the  purpose  of  gathering  and  transporting  the  sap, 
and  in  some  places  the  nipa  areas  have  been  extended  by  plant- 
ing, yet  at  the  present  time  only  a  small  part  of  the  available 
"nipales"  is  commercially  utilized. 

The  best  publication  on  the  cultivation  of  nipa  is  a  small 
pamphlet  published  in  Manila  in  1906,  by  Enrique  Zobel,  entitled 
"Estudio  de  la  planta  nipa."  The  following  information  is  taken 
largely  from  this  publication : 

Nipa  is  planted  in  the  months  from  May  to  July,  the  seeds 
being  placed  in  holes  1.7  to  2  meters  apart.  The  period  of  de- 
velopment does  not  exceed  four  years  in  which  time  flowers  are 
produced  and  the  plant  can  be  utilized  for  the  production  of 
alcohol.  During  the  first  year  the  plant  grows  from  1.5  to  2 
meters.  The  seeds  carried  by  water  and  deposited  on  land  under 
shade  seem  to  develop  better  and  to  produce  healthier  plants 
than  those  artificially  planted  in  the  open.  Nipa  is  not  only 
reproduced  by  seeds  but  also  by  the  branching  of  the  rhizome. 
In  order  to  keep  a  nipal  (nipa  swamp)  in  good  condition,  the 
plants  must  be  thinned  until  they  are  from  1.5  to  1.7  meters 
apart.  In  doing  this  it  is  necessary  to  cut  up  the  roots  of  the 
plants  removed  to  prevent  their  regeneration.  At  the  end  of 
two  years  a  nipa  plant  has  seven  to  eight  leaves,  and  this 
number  is  maintained  throughout  its  life.  If  a  nipa  swamp 
is  cultivated  for  the  sap,  the  fresh  leaves  should  not  be  cut, 
while  it  is  very  advantageous  to  remove  the  drooping  or  dry- 
ing leaves  which  can  be  used  for  thatching  houses,  etc.  When 
roofing  material  and  not  tuba  is  desired,  three  or  four  fresh 
leaves  may  be  cut,  but  this  interferes  with  the  development  of 
the  plant  and  greatly  decreases  the  flow  of  tuba. 

If  nipa  is  cultivated  for  alcohol,  care  should  be  taken  not  to 
injure  the  plant  at  the  time  of  flowering,  as  an  injury  at  this 
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time  is  likely  to  cause  the  flower  to  die.  The  first  thing  done 
before  the  gathering  of  sap  is  the  cleaning  of  the  nipal.  The 
ground  is  cleared  of  weeds  and  vines  and  any  other  obstacles 
that  interfere  with  the  workman  passing  between  the  plants 
to  collect  tuba.  At  this  time  the  mature  leaves  are  cut  off, 
tied  into  bundles,  and  transported  to  the  houses  where  the  women 
make  the  nipa  shingles. 

SUGAR 

It  is  possible  that  the  nipa  palm  may  prove  to  be  a  profitable 
commercial  source  of  sugar.  This  subject  has  been  quite  ex- 
tensively investigated  by  chemists  of  the  Bureau  of  Science,* 
with  the  following  general  results:  With  a  normal  average  of 
sap  flow  of  from  30  to  50  liters  per  plant  over  a  period  of  three 
months,  with  a  sap-collecting  period  of  six  months,  and  with 
an  average  of  750  bearing  trees  per  hectare,  it  was  found  that  1 
hectare  would  produce  an  average  quantity  of  30,000  liters  of 
sap.  The  cost  of  collection  and  delivery  at  a  sugar  mill  was 
found  to  be  about  3  pesos  per  1,000  liters;  and  the  sugar  yield 
about  115  kilograms  of  commercial  white  sugar,  polarizing  at 
99  or  above,  per  1,000  liters  of  sap.  The  palm  juice  has  the 
advantage  over  cane  juice  of  being  free  from  acids,  waxes,  etc., 
colorless,  with  no  debris,  and,  when  fresh,  with  no  invert  sugar. 
The  chief  difficulty  in  utilizing  nipa  as  a  source  of  sugar  lies 
in  the  fact  that  normally  fermentation  commences  with  the  flow 
of  sap  from  the  cut  peduncle,  that  enzymes  are  present  in  the 
sap  which  will  in  time  cause  the  complete  inversion  of  the 
sucrose,  and  that  it  is  difficult  to  prevent  this  inversion.  With 
the  use  of  a  modified  type  of  container  freshly  lined  with  lime 
cream  and  sulphite,  for  gathering  the  sap,  fermentation  and 
inversion  can  be  prevented  or  inhibited  for  at  least  twelve  hours, 
thus  allowing  sufficient  time  to  collect  and  deliver  the  sap  without 
undue  loss  of  sucrose. 

FOREST  CHARGES 

The  mangrove-swamp  areas  are  property  of  the  Philippine 
Government  and  are  not  sold  but  developed  under  a  license  sys- 
tem. Usually  small  operators  work  under  an  ordinary  yearly 
license  for  definite  small  areas.     Exclusive  licenses    (or  con- 


*  Gibbs,  H.  D.,  The  alcohol  industry  of  the  Philippine  Islands.  Part  I, 
Philippine  Journal  of  Science,  Sec.  A,  Vol.  6  (1911),  pages  99  to  145. 

*  Pratt,  D.  S.,  Thurlow,  L.  W.,  Williams,  R.  R.,  and  Gibbs,  H.  D.,  The 
nipa  palm  as  a  commercial  source  of  sugar,  Philippine  Journal  of  Science, 
Sec.  A,  Vol.  8  (1913),  pages  377  to  398. 
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cessions,  as  they  are  popularly  called)  are  generally  in  the  form 
of  a  twenty-year  exclusive  license  to  cut  and  extract  timber, 
firewood,  dye  and  tanbarks  and  other  minor  forest  products 
from  a  specific  tract.  The  land  is  in  no  way  affected  as  merely 
the  timber  and  minor  forest  products  are  included.  Areas  of 
10  hectares  are  leased  for  factory  or  mill  sites  free  of  charge,  as 
are  also  all  rights  of  way  for  the  operation  of  a  concession.  The 
charges  are  only  nominal  and  are  collectable  after  the  products 
have  been  gathered. 

A  charge  of  20  centavos  per  cubic  meter  is  paid  on  wood  cut 
for  firewood;  if  cut  for  lumber,  the  charge  is  according  to  the 
group,  Philippine  wood  being  divided  into  four  groups.  Lum- 
nitzera  spp.  belongs  to  the  second  group,  which  is  assessed  at 
1.50  pesos  per  cubic  meter.  Sonneratia  p<tgatpat  and  Xylo- 
carpus  mohiccensis  belong  to  the  third  group,  on  which 
there  is  a  charge  of  1  peso  per  cubic  meter.  All  of  the  other 
timbers  from  the  mangrove  swamps  belong  to  the  fourth  group 
on  which  a  charge  of  50  centavos  per  cubic  meter  is  paid.  Tan- 
barks  are  assessed  at  30  centavos  per  hundred  kilograms,  and 
dye  barks  at  50  centavos  per  hundred  kilograms. 
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